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1.0

11 The Test Reports contained within correspond to the Test Re-.

quirements specified in D2..5604& Vol* 3, for the ZDL/PT of

the Iomunch and Communicat.ions Control Consoles. Mhe Test

Requirements included tests to show specification compliance,

compatibility under marginal test oonditiona, and interface

problems $or Us launch and Communications Control Consoles

of the b-1133A Weapon Syste.,

1.2 SCOPE

1.2.1 The test reports contained within this volume cover the follow-

Ing Figure A equipments

Fiurn A lTenolatvre

1245 launch Control Console.-

1338 Co.unications Control Console

1.2.2 The component parts of the consoles included are&

I* Pedestal struoture.

2. Top section.

3. launch Control Console podestal.

4. Audible alarm.

5. Display module.

6. Alara and monitor.

7. Program Control Panel.

8. launch Control Panel,

9. DC Filter.

10. Mlara driver.

muv'wvo -"L ', , NO T2-256A
U, eU" 20w 2 PA 8



2.10 2.3-1 is t'., ::atrixv thdoh. Portz--ys V.3 ZC20/'r'W3

r.101.0.3 oi!s . for ra~pidl.y t!-.3fir ItX 3t.t -

re;-,zt Vaich a~pplies .t,, a vpsoifia castý-zaz- of t-4nt- Tho

ZrL Toot r~c~cts thich are witbd-n tocco;o of tbic r!2c=x~tn:en

1. ~t~-o enolu.r'Ie Area (m~i).

2. Ln.±-z1erinG Do-mlormont lntc,-ration Toot (EDfIT)

3. fllctro.-do Int'..rfarecoe Tcats (Zr).

2.101 TIe. Toot fl1-ports for 9:pog==~ I *hIu 4 are containod within tho

Cou:cntiat showin in the Teat.Reyort ILtrix ('IUZ, 2.3-1). Theo.

~> c~~t~z~, tcjt~r ith this voluwa, compriz-o the 1LZL Tazt

- - nd Cc.-i.-catiotz. C:.ni'3l C~onoolo.

2.1.2 Toof -tz~'~ shora the areas. obverod byr the EDL too;t

-Czi~ cm -i - .It equircntg an-d eyrstem lovelv. The I~st

ob4,civo blWc:z for' t:4e Cano catc!orl~oa of Po~er Izput,,

Poweor Output, oto.$ ara tho tyrpe of zub-units tupon which toats

wao ere -4,ad.

2.1-3 Test Reports for toots prfonmadt other thnr electricaal aer

well defined 1t7 the teat'objoctivo titcos oa tlia Test Mattriz

- ~'uvsbo ~~aJAt, I V'- L-~



TESIS ENV""-A 1,L0T0

DETAIL TEST PLA14 3.3 312

333

313.2k

POWER OUPU PWEIPU

3.3.61-3 135 43.51 3 39:1 36

3.3 a 430L33 5 3 362
3.3638 3 430) 4 5 3360

43.815.15 33.61
3.410 3365$

3. 4 1.1 3 ,3 0.3l

,4.371; 33043
43.72
4 .37 3



EDL TEST rAbA ,X
LALINCH CON4TROL

CONSOLE FIG A 1243
COMMINICATIONS CONSOLE

CONSOLE FIG A 1338

I
WON
0L

MENTALT

33 3133 3 33EDLIT 43312 2 O SPCAPLIN R

A 3 3311 3,31 332; 33412, ~ ~ ~ ~ ~ 3 6.3. 3 .. 2. 3 . ' •''' }L )O 312 33• 3 3.4

33111 3 3111 432 - 4 34
431, 4 342

43 31 4 343
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T2 2556~ ~VOL 04l T?2A ýO 2 F23555

POWER WIT LOGIC TESTS

K:1TItEOW' 1ENReOC"Ell"IEUOE I TRNWI4TOP LOCýC ANAL.OG.

CRITICAL TASNh VOLTAGE
AC LEVELS FAFOUEN61Y LEVEL

AM4PKLITUDE A~S

3 364 3 36.5 3364 3 31 3
3 3 65 3366 3368.4 3 364
,336 6 3 367 33 65 4 391

AVEEAG 336'G 33 71
3371 4361

33.51 3391 33.634 63)
3,352 3.3 62
43,1 3303
4352 33101

3365
3366
13367
3,3 at

13411 3.3 0.

3363
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T2 2585 VOL. CAT T32V-2, 1" 2 f2-2B556 10 T'22555 VOL 4 T2-2548 VOL. 041

[>UNDETERMINED

FIGURE. 2.3-1
EDL TEST REPORT 56
CONSOLES MATRIX

THE___ _ _6 & *| _l__ll__ __l_,__ M Tt 2 VAC.O h

MAI _ _ _= C

hC



M.14 The pla::m::t of the elootrical r'qiomo::sfound in the ZDL

Conole L-,mo Cotro (LC~vConsolet CC~tmioation conitrol

function(s) and/or variable(s),, inclulinz lizit oxnrationg

hidch rarxe to be applied. and. tho rooultiný- output(s) VE-,ch wzra

to be detoxzzinodo. The Test Reports incorporate the rocults of

these teszts*

2.2 llumborinm of the Test Reports is i&ý -.'--cal to the associated

T~est Requirc~nte

2.2.1 I1~berinC is datczziinact in th3 follo'Ain.- rannors

1. Tho first nuzibaz. inrlicat.ý3 "ýcticn.

2. Tha c-,ccni n1"'ýr iz oi

3.',tird r ,%-r LI'2Icatea rzl area of test.

4. The t- i r.-"~ :. c~t

2.2.1.1 For e=.:-'c >.. ..,ct3

1. 3.- 3

3. 5. - A---a of T,.ztw.

4. 2. - Test

2.3 Lau~tactu~riný ard Inspaction, I2cord ( .,;~at L03 aX3

included with the eqpi-,mnt Serial v L~ ith cach

Ta' IFopo1't. The loea are found with thae cq,->Ucnt tdatod.

- ~~ J ~VOL jO~~

03~aa.m 20 sm~ 2 PAGE 11 4
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TO • D• UPON CCULETIOI1 OF TESTI17G.

is e ps.i e will be a 5.'zary of the test results obtained duzrine the
EDI/PT prog•'m. It will be the integrated results of all tersts con-
ducted during the pro-,ram. The results will inolude meetina of design
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TEST REPORT 3.3.l.12

( TITLE

Physical Examination of the Launch Control Console, 25-24172-7

OBJECTIVE

To inspect the Launch Control Console for physical appearances,
conformance to engineering drawing and human engineering requirements.

C0:"CLUSIONS

The test objective was realized

IZE:.:S IN TEST

Launch Control Console, Figure "A" 1243, S/N. 0002 (Pro BC-i)

TEST DESCRIPTION

The components and subsystems of the Launch Control Console

a. Pedestal Structure Assembly 25-24192-11
b. Top Section Assembly 25-24173-17
c. LCC Pedestal Assembly 25-24174-9
d. Mdissile Status Launcher

Indicator 25-24175-4
e, Alarm and 1onitor Panel 25-24176-11
f. Program Control Panel 25-24177-7
g. Launch Control Psinel 25-24178-16
h. D. C. Power Filter 25-24179-9
i. Alarm Control 25-24180-9
J. Audible Alarm Assembly 25-24181-9

The components and subsystems of the Launch Control Console were
examined for:

1. General Appearance and quality of workmanship
2. Conformance to MTL STD - 130 A
3. Conformance to NIL STD - 803

Conformance to D2-5450
5. Conformance to applicable assembly drawings
6. Dimensions per drawings

SMZKARY OF TEST RESULTS

a. Program Control Panel (25-24177)
Program Function Control Knob, when released, does not always
leave the "Calibrate" position as required.

___s__ , VOL 3 1o T2-2564
US 4268 2000 SE-c. 3 PAGG 3



SUMmARY OF TEST RESULTS (Continued)

b. Alarm and Monitor Panel (25-24176)
Power resistor attached to terminals E2 and E4 is discoloring epoxy
and turning mounting card brown.

c. Alarm Control (25-24180)

1. Card Al - heat sink for QI, Q2, R2 and RIO are filled with epoxy.
2. Card A2 - heat sink for QI, Q2, R2 , Ri0 and R13 are filled with

epoxy.

d. All other LCC Components were acceptable

e. Simplification or Improvement of Design

1. The intended use of the handle of the 1:Tissile Status Indicator
Launcher (25-24175) is to break the plug-in connector for
panel removal; however, it is being used for removing, installing
and carrying purposes as well. For these operations, the
handle gives the operator little control. Two rigid handles
(top and bottom placement) could possibly insure greater control.

2. In order to disconnect the DC Filter Assembly (25-24179),
the Alarm and Monitor Panel must be removed first. The
operational design (BC-l) has cable length long enough to
remove the DC filter asserably, thus eliminating this problem.

3. The hand set bracket has a foam rubber pad on the Alarm and
Monitor Panel (25-24176). This pad is deteriorating from
continuous use. The operational design (BC-I) changed the
handset bracket to stag horn type, thus eliminating this
problem.

G"154'lMRAL IThOPR1ATION

Test Engineer T. G. 1M1cCarthy Org. 2-6524-4
Charge to EWA Number - 3007
Date Test Started 1-22-62
Date 2est Completed 2-05-62
Location 9-120 Bldg. Bay E9 DO

REVISED T2-o 0 . , IN0g 2564
U3 4280 2000 ISAC. 4
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TEST REPORT 3.3.1.1 3

( TITLE

Physical Examination of the Launch Control Console, 25-24172-11

OBJECTIVE

To inspect the Launch Control Console for physical appearances,
conformance to engineering drawings and human engineering requirements.

CONCLUSIONS

The test objective was realized

ITEMS IN TEST

Launch Control Console, Pigure "A" 1243, "S/N. 0000001

TEST DESCRIPTION

The components and subsystems of the LCC

a. Pedestal Structure Assembly 25-24192-22
b. Top Section Assembly 25-24173-32
c. LCC Pedestal Assembly 25-24174-18
d. Missile Status Launcher Indicator 25-24175-6
e. Alarm and Monitor Panel 25-24176-15
f. Program Control Panel 25-24177-10
g. Launch Control Panel 25-24178-18
h. D.C. Power Filter 25-24179-14
i. Alarm Control 25-24180-13
J. Audible Alarm Assembly 25-24181-15

The components and subsystems of the Launch Control Console were
examined for:

1. General appearances and quality of workmanship
2. Conformance to MIL STD - 130A
3. Conformance to MIL STD - 803
4. Conformance to D2-5450
5. Conformance to applicable assembly drawings
6. Dimensions per drawings.

REVISED _ VOL 10I
Us 1e2aooo0I SMC PA" 5



SU=ARY OF TEST RESULTS

( a. Connector Frame (25-25575-5) was not manufactured per
engineering drawing.

b. Terminal Board (300AITB-6) did not contain the bus bars
necessary to establish continuity for status indicators
L' 2, through 7.

c. All other LCC components were found to be acceptable in
all areas.

d. Simplification o0 Improvement of Design.

1. The intended use of the handle of The Missile Status
Indicator Launcher (25-24175) is to break the plug-in
connector for panel removal. However, it is being used
for removing, installing and carrying purposes as well.
For these operations, the handle gives the operator little
control. Two rigid handles (top and bottom placement)
could possibly insure greater control.

i
GE4ETEAL INFORISATION

Test Engineer T. G. MicCarthy Org. 2-6524-4

Charge to LWA Number n07. .
Date Test Started 1-27-1;9
Date Test Completed &-gq-
Location, . -1 2Q1it , Bay PS, 1.

REVISEO _e"&va VOL NO T2-2 5 64

U3 42ee 2000 SE-C. 3 PAGE 6
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( TEST REPORT 3.3.1.2

TITLE

Physical Examination of the Telephone Transmitter Control, C-3937/GTC

OBJECTIVE

To inspect the Telephone Transmitter Control for physical appearance,
conformance to Engineering drawings and human engineering requirements.

CONCLUSIONS

The test objective was realized

ITEMS IN TEST

Telephone Transmitter Control, Part of Figure "A" 1243, Launch Control
Console, 1274013-503, Serial No. 0000008
Scales 12 unites 1/100th inch intervals

TEZT DESCRIPTION

The Telephone Transmitter Control was examined for:

a. General, Appearance and quality of workmanship

b. Conformance to RCA Drawing 1274013

a. Conformance to MIL-STD-130A

d. Conformance to MIL-STD-803

e. Conformance to D2-5450

f. Dimensions .per drawing

SUIMUY OF TEST RESULTS

The Telephone Transmitter Control was found physically acceptable.

GEN.RAL IPOPMAT ION

Test Engineers M. E. Novak Organization 126524-4
T. G. McCarthy 2-6524-4

ChArge to EVA No. -007
Date Test Started 6-28-62
Date Test Completed 7-05-62
Location BldB. 9-120, BEZ B-2, Plant..

.VOL _ No T2-2 564
U3 Z 2000 siSc- 3 PAGE 7
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TEST R•EOT 3.3.1.3•I (
TITLE

Launch Control Console Insulation Test

OBJECTIVE

To determine the insulation resistance of the circuits of the Lapach
Control Console.

CONCLUSIONS

at The Test objective was realised
b. The insul&tion resistance of the circuits met the design require-

merits of the Launch Control Console Model Specificationg D2-5450.

ITEMS IN TEST

Launch Control Console, Pigure "A" 1243, Serial No. 0000001, 25-24172-11
Megohbnetex - Gen~eral Radio 18623

TEST DESCRIPTION

The insulation resistance of all circuits not containing solid state
devices was measured between circuit :conductors and between circuits
and console structure using a 50 volt test voltage.

SU••MARY OP TEST RESULTS

a. All resistances were greater than the minimum of 1 megohm required.
by Launch Control Console Model Specification D2-5450.

b. The test points used and the correcponding resistances obtained are

listed in Pigure 3.3.1.3-1.

GEN'1WAL INPOWIATIOX

Test Engineers o. B. Novak OrganizL.ion 2-6524-4

T. G. -McCarthy 2-6524-4

Charge to EWA Number 3007

Date Teat Started 6-28-62

Date Test Completed 7-05-62

Location Bldg. 9.120. Bay B-9. Plant DO

_.jVOL NO T2-2564
Y, 14266 2Ws SEC. 3 PAGG 8



I
TET EPR N3! .3.1. (continhued)

Plug No. Results
zeasured

300A1419 63 All pins read greater than 20 megohms to structure
300AJ20 63
300A1J21 63

3O0A2W6 6 All pins read greater than PO megohms to structure

300A1BD3 6 All pins read greater than 20 megohms to structure

300A2TB4 6 All pins read greater than 20 megohms to structure

300A1 T2 6 All pins read greater than 20 megohms to structure
except 1 and 2 which are grounded to styuoture
per drawing.

300A1TB1 16 All pins read greater than 20 megohms to structure
except 10 and 11 which are grounded to structure
per drawing.

300AIPI 26
300A1P3 10
300A1 P4 10 All pins read greater than 20 megohms to structure
30OAlP8 26
3OOA2P1 10
300A2P2 10

300A1P5 16 All pins read greater than 20 megohms except
Pin "R" which is grounded to structure per
drawing

300AIP2 11 All pins read greater than 20 megohm except Pin
"C0 which is grounded to structure per drawing.

300AIP6 5 All pins read greater than 20 megohms except Pin
"D" which is grounded to structure per drawing.

300A1P9 5 All pine read greater than 20 megohms except Pin
"D" which is grounded to structure per drawing.

300AIJ6 10
300AIJ7 68 All pins read greater than 20 megohms to structure
30OA¶J9 9

30lJA18 5 All pine read 20 megohm except Pin Wo. 1 which Is
grounded to structure per drawing.

,AL ,1VIE DAtIEP re 3,.3.1.3-1 T-%
AFFc0 Insulation test Date ee

1A1P* PAirUl
___--g THE BOEING COMPANY
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TEST REPORT 3.3.1.3 (continued)

K
No. of pine

Plug No. measured Results

300AIJ14 63
300A1J15 63 All pins read greater than 20 megohme exoept;.pine
300AIJ16 63 No. 20 and 21 which are grounded to structure
300AUJ17 63 per drawing.
300A1J18 63

Resistance between isolated conductors was greater than 20 megohms.

%I

____ ________ - igure 3.3.1.3-1 226

CHICK _____- Insulation Test Data Vl
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Launch Control Console Bonding Proviso

OBJUOIIVI

To determine if proper provision for structure return paths exist for
the Launch Oontrol Console per BAO 5117

COIOLUSION8

a. The teot objective was realised.

b. The bonding provisions met the requirements of BAC 5117.

IT=I IN TBST

Launch Control Console, Pigure "A" 1243 - Serial No. 0000001, 25-24172-11
31lliohnmter - Keithly 502

TEST 8CRIPTION

a. Structure and mating material eu*Jaces we"r examined for proper
bonding techniques per BAC 5117.

b. fho resistance from each module and/or subassembly to basic structure

was measured

SUMKART OF TEST RE•HtLTS

a. The structure and mating material surfaces conform with proper bonding
techniques per BAC 5117.

b. The resistances were less than the maximum of .0025 ohm called out
in BAC 5117.

a. The resistances of each assembly and/or module is listed in PIgure
3.3.1.4-1.

GIUnAL INPORNAT ION

!est agineers M. 3. Novak Organisation j2- 3-
T1 0 . I~s.-thY•, 2-652:4-

Charge to MA No. 3007
Date ftest Started 6-§2-
Date Test Completed T-0-62,
Locationa 3B1. 9-120. Nw 3-9. Plent

KL
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TEST WEBIT 3-.3.1.4 (Continued)

dResistance Prom Assembly
_...._Modulo or Assembly__ to_ Structure (ohms)

i Missile Status and LUpcher
1. Indicator Drawing 2 5-!4172r' .00020
2. Missile Status and La:ncher 1Indicator, Drawing 25-'4175 .00020

3. Missile Status and Laulcher

Indicator, Drawing 25-4175 .00015
'•4. UC31sle Statvus and Latucher

Indicator, Drawing 25-2t.75 .00025

i5. M~issile Status and Launciaer

Indicator, Drawing 25-24.75 .00020

ý6. Alarm and Monitor Paneli

25-241,76 .00020

17. Program Control Panel
25-24177 .00015

18. Launch Control Panel Not available'at the tlme.of
f 25-)4176 this test.

S9. DC Power Filter 25-i4179 f .00025
k'0. Alarm Control 25-'4180 ,00030

ý.l. Audible Alarm Assembly

25-24181 .00010

;2 Telephone TransmitterControl

, RCA 1274013 .00030

CALC 11REVISEDO CAT&

____--__Figure 33.1.4-2-2564SCHECKI a_30.1.4-1_Tot. ;
APPO - Bonding Resistance Data So. 3

FPPO THE BOEING COMPANY 9"

U3 4036 WWQ W 10M



TEST REPORT 3.3.2.1

MIntainability of tho Launch Control Console

03J=CTIVE

To inspect the Launch Control Console from the maintenance standpoint.

C0:,;CLUSIOITS

a. The test objective was realized. iI

b. The Launch Control Console met the requirements of the Model
Specification D2-54509 except for desorepancies listed in
Summary of test results.

IT=S IN TEST

Launch Control Console, Figure "A" 1243, Serial No. 0000001

Scale, 0 -150 lbs capacity

Scale, 0 - 1000 lbs capacity

TEST DESCRIPTION

The Launch Control Console (OA-3394/GSW-4) and the components and subsystems
listed below,

a. Launch Control Console Assembly 25-24172-11
b. Pedestal Structure Assembly 25-24192-22
c. Missile Status Lawichor Indict-.. 'r 25-24175-6
d. Alarm and Monitor Panel 25-24176-15
e. Program Control Panel 25-2417/-10
f. Launch Control Panel 25-24178-18
g. DO Power Filter 25-24179-14
h. Alarm Control 25-24180-13 '
i Audible Alarm Assembly 25-24181-15
J. Telephone Transmitter Control 1274013-503

were examined for the following:

1. Evaluation of handling methods required for complete console and
major subacsemblies.

2. Ease of removal and/or access

3. Weight

uVtS3L) 42 o0srVOL 3 NO; 61 T,
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TEST MSCRIPTION (Continued)

4. Number of personnel required for removal and/or replacement.

5. Time required for removal and/or replacement.

6. Skill level of personnel required for maintenance and handling.

7. Evaluation of techniques requircd for handling and/or storage.

8. Mating of connaectors, posoibility of dena.e due to misalignment or play.

9. Cable runs and placement; possibility of dawage by chaffing during
r--eoval and/or replacement of panels and moduleo.

10. Protrusions or sharp edges which may cause injury to personnel or
damage to panels or modules during handling.

11. Procedures were recorded that were required by design to handle, remove
and replace the panels and modules.

12. Items by which failure rates, maintenance and cost may be reduced
were recorded.

S5IZAMRY OF TEST RESULTS

a. Time for removal and replacement and cights of assemblies are listed
below.

Module of Acssebly Rczovo Rcplace Wcight

. osile Status Launcher Indicator 25-24175 2 rin. 2 rin. 13.33 lbs

A!ý-"'rnd 1,onitor Paneol 25-24175 2.5 " 4.5 6.66
Pro•' Control Panel 25-24177 1.8 " 1.5 " 9.20 "
Launoh Control Panel 25-24178 2.0 " 2.0" 31.75 "
DC Pc2or Filter 25-2PA179 2.0 " 3.0" 11.75
Alarm Control 25-24180 0.5" 0.9" 11.75
Audible Alarm Asenbly 25-24181 0.25 0.4 " 20.5
Cc.- mmnication Control Panel RCA 1274013 -5 1.3 " 49.25
T'Ltrl hecight of Console .. ---- 609.00 lbs

b. Weights:

1. All az~:blies require one man for installation and/or removal
except the Communication Control Panel, which requires 2 men.

2. The total weight of the cc'n.role is in excess of the 550 lbs maximum
allowable per D2-5450 •by 59 lbs.

REVISED 3 No T2-2564 N
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SU L2A1ZY OF TEST RESULTS (Continued)

c. Twenty per cent of the fasteners used to install the pnnels were found
defective. The spring washer (BACF34D4R) used to retain the fasteners
in place either borke or fell off prior to or during the panel
removal. The fasteners (BACF34D4B6) are made of soft metal and are
prone to chaffing, misalignment, and in one case sheared off
completely. Metal filings, washers, and fasteners falling into
the console could cause shorts and serious damage to the equipment.
Stronger materials or a new fastener system could reduce the
possibility of damage to the console.

d. More time is required for installation of the Telephone Transmitter
control than for removal due to the retainer chains on the connector
dust covers catching between the panels and the console structure.
Nicks and scratches on the equipment were attributed to this condition.
Per Drawing 25-24172, Console, Launch Control, all connector dust
caps are to be removed and discarded upon base installation except
the dust cap on AlA8J2, which shall remain permanently affixed to
the console. Therefore, this problem is ýeliminated after base
installation. Possible solutions to avoid this interference are:

1. Shortening the chain
2. Taping the chain out of the way before installation
3. Removing the chain before installation
4. Use plastic dust covers

e. All other items under the Test Description were found to be satisfactory

from a maintainability standpoint

GENEr.AL INFORMATION

Test Engineers: IT E- •Tnvjk Organization 2-6524 ...

T. Q n--,rthy 2-6524-4

Charge to E!.A.- o.-N . 3007 -

Date Test Started 6-28-62

Date Test Completed 7-05-62

Location Bldg. 9-120; Bay E-9; Plant DI

'CV1SEZ7________ VOL 3 NOT 2 _2_64
u3 42" 2000 SEc. 3 I PAGE 10b



TEST RE--ORT 3.3.2.2

Maintainability of the Telephone Transmitter Control C-3937/GSQ

OBJECTIVE

To ensure satis•actory maie'nenance of the Telephone Transmitter Control.

CONCLUS IONS

a. The test objective was realized.

b. The Telephone Transmitter control met the requirements of the Model
Specification D2-5450

ITEYS I', TEST

1-phone Transvmitter Control RCA 1274013, part of Pigure "Al 1243 Launch

Control Consola

Scale, 0-150 lbs capacity

TE3T DESCRIPTION

a. The Telephone Transmitter Control was weighed.

b. Time for removal and replacement was recorded.

c. Cable runs were checked for chaffing or pinching during removal and/or
replacement.

d. The panel was examined for shrrp edges and corners which may cause injury
to personnel or damage to the panel during handling.

U'...ARY OF TEST RESULTS

a. Timc for removal of the panel was 4 minutes. Time for replacement was 13
minutes.

b. The panel weighs 49.75 lbs. Two men are required to handle the panel. .

c. tatenance requires cormeon.ha-ad tools and can be accomplished .by all
skill levels of maintenance personnel.

d. Replacement of the panel was slow due to chains hanging from dust covers.

e. Maintainability was satisfactory in all other areas.

VOL 3 NO. T2-296A_ 4
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DESIGN IMPROVEMENT AREAS

a. Twenty per cent of the fasteners used to install the panel were found
defective. The spring %ashers (BACF34D4R) used to retain Lhe fasteners in
place either broke or fell off prior to or during the panel removal.
The fasteners (BACF34D4B6) are made of soft metal and are prone to
chaffing, misaligrnent, and in one case sheared off completely. Metal
filings, washers and fasteners falling into the console could cause shorts
and serious dax~age to the equipment. Stronger materials or a new
fastener system could reduce the possibility of damage to the console.

b. Yore time is required for installation of the panel than for removal due
to the retainer chains on the connector dust covers catching between
the panel and the console structure. Nicks and scratches on the
equipment were attributed to this condition. Per Drawing 25-24172,
Console, Launch Control, all connector dust caps are to be removed and
discarded upon base installation. Therefore, this problem is eliminated
after base installation.

GENERAL INFOPIFATION

Teat Engineers 11. E. Novak Organization 2-6524-4

Chh-ge to Y7A NO. - 3007

PDa Test Started 6-28-62

Date Test Completed 7-05-62

Loca ion 9-120 Bldg; Bay E-9; Plant DC

RiMESD ______I (VOL 3 fNo TI2-2564

U3 428A 2000 I sEc 5 I PAGG 11a



TEST REPORT 3.3.3.1

TITLE
Launch Control Console Acceptance Functional Test Procedures Evaluation -

D2-6913, Volume I

OBJECTIVE

To evaluate the acceptance Functional Test Procedures for the Launch Control
Console at tho card level.

CONCLUSIONS:

(a) The test objective was realized

(b) The Acceptance Functional Test Procedures will meet the requirements
of the Model Specification D2-5450

ITEMS IN TEST:

Launch Control Console, Figure "A" 1243

Power Supply, 28 VDC + 0.5, 15 amperes capacity, ripple 0.25 peak-to-peak
maximum Kepko Model SC-32-15A

DC Voltmeter, 0 to 30 VDC, Accuracy ± 1 per cent Hewlett - Packard 412A

DC Microammeter + 3 per cent at 0.5 microamperes full scale

Pulse Generator, Electro Pulse, 3450 C

Oscilloscope, Tektronix 545 with type K DC amplifier

Transistor, 2N174A

Diode, 1N250A

Resistor, 60 ohm, - 3 per cent 50 W wirewound

Resistort 2K 1 2 per cent 1W carbon

Resistor, 6K + 2 per cent 117 carbon

Resistor, 500 ohm, + 5 per cent, 1W carbon

Resistor, 40X + 10 per cent, 1W carbon

T.1,'3T DESCRIPTION

The Acceptance Functional Test Procedures, Paragraphs 6.0 through 8.2.4.14 of
D2-6913, for the alarm control PCA 25-25539 and the Display Module PCA
25-25540 were evaluated from the following standpoints.

a. Each test complete and detailed enough to assure that the item
being tested is acceptable and has no errors or malfunctions.

b. Any unnecessary tests or additional tests required.

Rvosw A W VOL 3 1 T2-2564
US 42" 2000 SGC 3 P,',GG 12



TEST DESCRIPTION (continued)

c. Simplification of the test by evaluating:

1. S:ill level of personnel required
2. Unrealistic tolerances specified
3. Test equipment required
4. Test set up hazardous to personnel and/or equipment
5. Procedures in proper sequence.

d. Procedures fulfill the requirements of D2-5450

SUIPMARY OF TEST RESULTS

Evaluation of the Acceptance Functional Test Procedures and analysis of
the use of these procedures by electronic manufacturing personnel resulted
in the following:

a. The Acceptance Functional Test Procedures met the requirements
of the Model Specification D2-5450.

b. No additional tests were required, nor were any unnecessary
tests found.

c. Organization of the procedures, tolerances, test equipment and
test set up are acceptable and no simplification is needed.

d. The document is acceptable in all other items listed under
Test Description.

GENEIRAL INFORPATION

Test Engineers B. E. Novak Organization 2-6524-4

T. G. McCarthy 2-6524-4

Charge to EWA No. 3007

Date Test Started 7-23-62

Date Test Completed 7-27-62

R2VESO 2 A VOL. 3 -OGT2564
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TEST REPORT 3.3.3.2

TITLE

Launch Control Console Acceptance Functional Test Procedures Evaluation -
D2-6913, Volume II

OBJECTIVE

To evaluate the Acceptance Functional Test Procedures for the Launch
Control Console at the panel and module level.

CONCLUSIONS

(a) The test objective was realized.

(b) The Acceptance Functional Test Procedures met the requirements of
the Model Specification D2-5450.

ITEMS IN TEST

Launch Control Console, Figure "All 1243, 25-24172-11
28 + 0.5 VDC Power Supply, 15 ampere capacity, ripple 0.25v peak-to-peak
maximuxi, Kepco SC-32-15A

Ohmmeter, Triplett, 630A

Ohmmeter, Hewlett - Packard, 400L

Pulse Generatpr, Electro Pulse 3450C
Oscilloscope, Tektronix 545 with Type K DC amplifier

Oscilloscope, Tektronix 530 with 53/54 B plug-in unit ..ith Beattie
Oscillatron Camera Model 12445

Sound Level Meter, Genernl Radio 1551A

150 VDC Power Supply, Sorenson 600B

Signal Generator, Audio, Hewlett - Packard 200AB

Resistc:.-, 2K + 2%., 1W, carbon

Resistor, 60 ohms + 3%, 50W, wirewound

Resistor, 4 ohms, + 100%, 500W, wirewound

Resistor, 5 ohms, ± 10%, I/2W, carbon

Resistor, 10K 1%, 1W, carbon

Resistor, 51 ohms, + 10%, IW, carbon

Resistor, 4.3K, + 10%, 1W, carbon

Resistor, 600 ohms, + 10%, 2W, carbon (2 each)

VOL. -254
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ITeMS IN TEST (continued)

Capacitor, 1 microfarad, 600 VDC, Paper

Capacitor, 1 microfarad, 600 VDC, paper

Capacitor, 10 mtcrofarads, 200 VDC, paper

Silicon Controlled Rectifier, Type C35B

Switch, DPDT, 10 ampere contact rating

Switch, SPST, 1 ampere contact rating..,

Adapter, Display Module, MIT 24-25175

Adapter, Alarm and Monitor Panel, MIT 24-25176

Adapter, Program Control Panel, MIT 24-25177

Adapter, Launch Con~trol Panel, MIT 24-25178

Adapter, DC Power Filter, MIT 24-25179

Adapter, Alarm Control, MIT 24-25180

Adaptor, Audible Alarm, MIT 24-25181

Adapter, Telephone Transmitter Control

Switch Activator, TSJ 25-24178

Code Setter,. 25-25421

Switch Activator, TSJ 25-24177

TEST DESCRIPTION

Evaluation of the Acceptance Functional Test Procedures for the panels and
modules:

Missile Status Launcher Indicator 25-24175
Alarm and Monitor Panel 25-24176
Program Control Panel 25-24177
Launch Control Panel 25-24178
DC Power Filter 25-24179
Alarm Control 25-24180
Audible Alarm Assembly 25-24181
Telephone Transmitter Control 1274013-503

The Acceptrnce Functional Test was performed as specified in Paragraph 8.0
through 8.8.1 of D2-6913, Volume II, Section 2, and evaluated from the
following standpoints:

a. Each test complete and detailed enough to assure that the item
being tested is acceptable and that there are no malfunctions
and/or errors at the lowest possible level of testing.

b. Any unnecessary tests

u, A VOL NO I L TG 1a4
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TEST DESCK1PTIO: (continued)

c. Any additional tests required.

d. Skill level of pesorenel required.

e. Unrealistic tolerances specifiee,

f. Test equipment required.

* g. Test set up. hazardous to perscnel or equipment.

h. Procedures in proper sequence.

i. Procedures fulfill the requirements of D2-5450.

StUlGARY OP TEST RESULTS

It was found that the Acceptance PIunctional Test Procedure cotid be
improved somewhat by the changes listed below. However, these chungeu
cau be implemented at a general revision to the document and will have
no effect on equipment already accepted.

1. A.check for no continuity between Pin 21 and Pins 13, 27, .30, 63,
62, 52, 51, 19, 13, 2, 57, 58, 44, 9.0, 4, 45, 43, and 56 of P1 in
the Indicator Lauheher Missile Status test is necessary to assure
circuit isolation from structure.

2. A check for no continuity between Pins 15 and 61 on P2 and 61 to
58 and 63 on P1 should be added to 8.3.2.2 of the test procedures
to assure no shorts are present in the Program Control Panel.

3. The following testz azuld bL deleted from Table 3 because the
points are not involved in the oireuit of the Launch Control Panel.

Adapter Pin Adapter ?in Status

31 2 Ji 60-62 No
IT I __ I_6__ NoJ! ..I J1.652. . T

!1 IT' 60-62 NO_ _ .
_....T_ _ 6 ._.,_ 60-62 ITO

31 7 ___ TQj1-j1 6 Ji 60-62 No
31 8 ,: j .- • • • . . _ _._. .

, 31 31I J. Q6-62 •r•

1, 10 o 1 60-62 IO

..J 12 T1. 60-62 NKO
.31 . ) 3 .. . T , 0 • ]N

j i.7 60-6 - N
1 14 J 6-62 N'0

15 ! -51 6o-62 No
31 57______ 60 61 -T

. .0, NO. T2-2564
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SUTflZY OF TEST RESULTS (Continued)

4.. Launch Control Panel plug J2, Pin 60 and 61 should be checked for no
continuity to structure to assure circuit isolation from structure.

5. Paragraph 8.7.2.3 should specify separate benches for the alarm and
the sound level measurement instrument to eliminate mechanical
conduction of sound. It should also specify the position of the
instrument with respect to the sound outlet on the alarm to standardize
the test.

6. Paragraph 8.7.2.5 should call out a maximum allowable noise ambient
so that the noise will not adversely effect the buzzer alarm test.

7. The bell test, Paragraph 8.7.3.1, should be standardized with the
buzzer test, Paragraph 8.7.2.3.

8. Paragraph 8.7.3.3 should call out a maximum allowable noise ambient
so that the noise will not adversely effect the bell alarm test.

9. The procedures were acceptable in all other items listed under Test
Description.

GEiNRAL INFORMATION

Test Engineer 14. E. Novak Organization 2-6524-4

Charge to 3E7A No. 3007

Date Test Started 7-24-62

Date Test Completed 8-8-62

Location: 9-120 Bldg: Bay E-9: Plant, DC

U3.,4O7I.IOO4 NO. T2-2564
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TEST REPORT 3.3.3.3

TITLE

Launch Control Console Acceptance Functional Test Procedures Evaluation -

D2-6913, Volume III, Section 2, Paragraphs 8.O to a.9.

OBJECTIVE

To evaluate the Acceptance Functional Test Procedures for the Launch Control
Console at the console level.

CONCLUSIONS

(a) The test objective was realized.

(b) The Acceptance Functional Test Procedures met the requirements of the
Model Specification D2-5450.

ITEIZ, IN TEST

Launch Control Console - 25-24172-11

35 volts DC Power Supply, 5 ampere capacity - Trygon L!35-5

Ohmmneter, Triplett 630A

Sound level meter - General Radio 1551A

Resistor, 3K, + 10 per cent 1/2 W

Adapter, equivalent to MIT 25-24172

TEST DESCRIPTION

The Acceptance Functional Test Procedures for the Launch Control Console,
25-24172-11 were performed and evaluated from the followring standpoints:

a. Each test complete and detailed enough to assure that the item
being tested is acceptable

b. Testing detailed enough to show up any malfunctions and/or errors
at the lowest possible level of testing.

c. Any unnecessary tests.
d. Any additional tests required.
e. To see if test procedure can be simplified by evaluating:

1. Skill level of personnel required.
2. Unrealistic tolerances required.
3. Test equipment required.
4. Test set-up hazardous to personnel and/or equipment.
5. Procedures in proper sequence.
6. Procedures fulfill the requirements of D2-5450.

\ (N RVSEDO •NO i s. T2-2564
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SUfI-2ARY OF TEST RESULTS

It was found that Acceptance Functional Test Procedures could be improved
3omTewhat by the changes listed below. However, these changes can be
implemented at a general revision to the document and will have no effect on
equip-^ent already accepted.

(a) During the Audible Alarm tests, the ambient noise is near the alarms
output level and in some instances cause some difficulty in
obtaining valid measurements.

(b) No unnecessary tests were found, nor were any additional tezit required

(c) The Functional test could be completed in less time by inclusion of
the following:

1. Call out test equipment equivalents in the document.
2. Rearrange the order of testing of plug pins so that all

the tdsts are performed on each plug before moving on
to the next.

3. Redesign adapter MIT 25-24172-16 to a more convenient
configuration.

4. Rearrange pin callout order of the table on Page 25,
Section 2 to read in sequence.

(d) All other items under Test Description were satisfactory.

GE"BER:•L iIFORKATION

TE3T ENGINEERS T. G. T'cCa-thy Organization 2-6524-4

M1. E. Novak

Ch:•rge to EWA No. 3007

Date Test Started 7-23-62

Date Test Completed 7-27-62

A -VOL 3 INO T2-2564
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TEST REPORT 3.3.4.1

TITLE

Temperature of Launch Control Console Components

OBJECTIVE

To determine the operating temperature of vital points in the Launch
Control Console.

CONCLUSIONS

a. The test objective was realized.

b. The component bmperatures did not exceed the limitations of
Minuteman Electronic Parts as called out in D-590, Books 30, 30A
and 30B.

c. The Launch Control Console met the requirements specified in the
Model Specification D2-5450.

d. The results of the test are directly applicable to the BC-I

LCC, since there is no change in this portion of the circuit.

ITEIS IN TEST

Launch Control Console, Figure A 1243, Unit 0002, 25-24172-7

Thermocouples, Iron Constantan

Temperature Meter, Iron Constantan direct reading

Thermometer, Degree F

DC Power Supply, Invar TP-15

Adapter - Thermocouple

Adapter - DO Power

Adapter - AC Power

TEST DESCRIPTION

a. Fifty-two thermocouples were located on the Launch Control Console
as tabulated on Figure 3.3.4.1-8 and indicated by the sket'ches on
Figure 3.3.4.1-2 through 3.3.4.1-7.

b. Area aerbient air temperatures were recorded.

c. Readings of thermocouplo were recorded after steady state
temperature cc .i ons were reached with a nominal DC input
voltage of 28 VDC for the follov.,ing operational modes of the
Launch Control Console:

(
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TEST MMUBCIPTI (Cont.n tM)

.. ( "1. One Statue indioa1ou Illuminated for each launcher.

2. Two status indicators iusinated for each launcher.

3. Three status indicators Illuminated for each launcher.

4. Four status $ndicators 4,lluminated for each launcher.
F5. ive status indicators illuLinated for each launcher.

6. Six status indicators illymdaated for each launcher.
7. Ten status indicators illUisnated for Launcher 5 and 6

(middle module) and fLve status indicators illuminated
N for Launchere 1, 2, 9, 4,t-7 S, 9 and 10.

d. Readings of thermocouples we" .reorded after steady state temperature

Nconditions were reached wi. maede 0.7 above and the following:

1. Alarm No. 1 activated
2. Alarm No.`2.,aocV&+**dt
3. Alarm No. I and go*2 ativated

f e. Test Setup (See Figur)

SUMY OP TEST RESULTS:

a. Although the component temp*eature did not exceed the limitations
of Minuteman Electronic partia, the following was noted:

1. Alarm and Monitor Panel 25-24176, Card A2 , Resistor R7 and R8
have temperatures exceeding the maximum allowable temperature
of 1500? for epoxy, and hence should not be encapsulated.

2. Alarm and Monitor Panel 25-24176, Card A2, R8, a ten-watt
resistor is mounted too close to the one-watt resistor (R7).
The amount of power dissipated by R8 is affecting the temperature

Of 11V therefore, a heat sink should be required for R8 , and
R8 should be relocated away from R7.

3. DO Power Filter 25-24179; the four diodes are operating near
the recommended maximum temperature of 47.5 0 C at the junction

of the diode. The Junotion temperature was calculated from
the data as 42.850 C.

b. The temperature change In the ecoponents of the Launch Control
Console is as follows:

1. Change between ten statue indicators illuminated and sixty
status indicators illuminated with both bell and buzzer
activated.

____ 1 AVZA~7WW VOL. NO "0 2-2564-.~
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It em Temperrture Rise

( ,(a Power Resistor 29-19870 70
(bý Alarm and Monitor Panel 25-24176

R7  so0

(c) DC Power Filter 25-24179
Diodes, Card A3  17°2
Heat Sink Diodes 1502
Capacitors C2 and C3  15OF

(d) Audible Alarm Assembly 25-24181
Resistors R1 and R 11 P

(e) Alarm Driver Assembly 25-24180
Diodes, CR1 through CR4 76F
Bracket, Diode 60P
Power Transistors Q, and Q2  60F
Heat Sink, Power Transistors 60P
Transistor Q1 , Card Al 7°F
Transistor Q2 , Card A1  7°F
Resistor R2 , Card Al 7°F
Resistor R10 , Card A1  0 F
Resistor R1 3 , Card A1  21°P
Trgnsistor Q1 , Card A2  8sF
Transistor Q2, Card A2  8°F
Resistor R2 , Card A2 780P
Resistor R10 , Card A2  18°F
Resistor RIj, Card A2 20

(f) Missile Status Launcher Indicator 25-24175
Top of Module 32°P

2. Change between code dissipate light on and code dissipate
light off.

Alarm and Monin.tor PanAl 25-24172
R 0R R7 115 FB 7 7

The change in temperature for (i) above does not appear critical.
For (2) there is a large temperature rise when the code dissipate
light is turned OFF (this is show.,n on Figure 3.3.4.1-8). This is
the normal condition when the Launch Control Panel is installed
into the Launch Control Conzole.

a. The data obtained for the temperature analysis of the Launch Control
Console is seen on Figure 3.3.4.1-8.

GENERAL INEFORMATION

Test Engineer T. G. McCarthy Organization 2-6524-4
Charge to EWA No. 3007 --
Date Test Started 4-03-62
Date Test Completed 5-01-62 Location 9.20 Bld; -
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TEST REPORT 3.3.4.2

TITLE

Worst Case Temperature of Launch Control Console Components

OBJECTIVE

To determine the maximum operating temperature of vital points in the
Launch Control Console

CONCLUS IONS

A. The test objective was realized.

b. The component temperatures did not exceed the limitations of
Minuteman Electronic Parts as called out in D-590, Books 30, 30A, and
30B.

c. The Launch Control Console met the requirements specified in the
Model Specification D2-5450.

d. The results of the test are directly applicable to the BC-1 LCC,
since there is no change in this portion of the circuit.

ITEMS IN TEST

Launch Control Console, Figure "A" 1243, Unit 0002, 25-24172-7

Thermocouples, Iron Constantan

Temperature Meter, Iron Corstantan direct reading

Thermometer, Degree F

DC Power Stipply, Invar TP-15

Adapter - Thermocouple

Adapter - DC Power

Adapter - AC Power

TEST DESCRIPTION

a. Fifty-two thernocouples were located on the Launch Control Console
as tabulated on Figure 3.3.4.2-1 and indicated by the sketches seeh in
Test Report 3.3.4.1, Temperature of Launch Control Console components,
Figures 3.3.4.1-1 through 3.3.4.1-7.

"'" 1 VOL NO T2-2564
U3 42"a 2000 I SEC PAGE 16
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TEST DESCRIPTION

b. Readings of thermocouples ware recorded after steady state temperature
conditions wore reached with the DO input voltage at 30 VDC, and the
Launch Control Console in an env•ironent where the temperature ambient
is the Launch Control Facilily worst c, - of 78°F, for the following
operational mode of the Launch Control Console.

Ten status indicators illuminated for Launchers 5 and 6 and five
status indicators illuminated for Launchers 1, 2, 3, 4, 7, 8, 9,
and 10 and Alarms No. 1 and 2 activated.

StZ:MARY OF TEST RESULTS

a. Although the component temperature did not exceed the limitations of
Minuteman Electronic parts, the following was noted:

1. Alarm and Monitor Panel 25-24176, Card A2, Resistor R7 and R8 ' .. e
3 temperatures exceeding the ma imum allowable temperature of 150"F

for epoxy, and hence should not be encapsulated.

2. Alarm and Monitor Panel 25-24176, Card A2, R8, a ten-watt resistor
is mounted too close to the dissipated by R8 is affecting the
temperature of R7; therifore, a heat sink should be required for
R8, and R8 should be relocated away from R7.

3. DC Powar Filter 25-24179; the four diode- are operating near, and
in one case, at the recomnended mzn t-nnerature of 47.5 C at
the junction of tho diode. Tho absolut&e 2uc mum temperature of the
junction accordir.g to Book 30 is 77.50C.

Sb. The temperature change betllmen co:e d:ssipato light on and code
dissipate light off is a:s follow.s:

Alarm and bMonitor Panel 25-24176
4 R7 122°P

R8 1250 1

There is a large temperature rise "hen the code dissipate light isturned off (this is sho-w,•n on Ticgure 3.3.4.2-1). This is the normal

condition when the Launch Control Panel is installed into the Launch
Control Console.

c. The data obtained for the temperature analysis of the Launch Control
Console is seen on Figure 3.3.4.2-1.

GEUTEAL INFORMIAT ION

Test Engineer T.G. JcC•-r,',,r Organization ?,-6s?4-4

Charge to EWA No. 3007

Data Test Started 5-1-2

Date Test Completed 5-7-2
Location Bldg 9.20; Bay E-9; DC

•vCsMo -". - VOL 3 T2-2 r 4

U3 426800 ýG5l'



di F"ýW-R ESITOR AL-AM M

02 
-

--

CL ~ uj _j: 0
di1 2 ~ lOOy aONo & .)gr

u 1  a 2 5 ir WO o.j -.4 0 c ~ ui '- F ~LL~K alp rwM - -2Q f-- W0 L
1 106 ~o (P2a iI&o

2l 2 - -

SLL J

- -

ki-

wA 2 u 0J L~~ DU~

-i-i
J~~U 

0 . -

UA U S



>c~~wFjTO REITR ALA ILTEh..R ASSE.MBLY
t9- 19870 725& - 147 9-

-l c~oDU COD~E.

2 O D/SSIPME 46SS/A9 _ 0

-y 
2

00- %-. =\./

-~ ~ 3 - --- --

03'~ N (D t-- Eoo A~EN-1 ~ 2 48

P L & r- &u U) Vj* ,u 0- 8fow~ (
54 ~ 8w t~ /37 16_(a 1 2 0 0 1?14012101( 1 0/09

_ - - - - - -- - - - - - - - - - - - -- - - - -

~~9~~~'96~~ cv W 9F8 88 & 99 9//49/



AU•IBLE. ALARM
0 C FiLrEW.AM EML ASSLs~

S5- Z4./79 - 2.Z,18t

F uJ^FI w< 2 r

jl( ~ ~ la Ui Ot 0 - j NJP)A--- 0 & -- m •-- aN JO 30

1 ..1041091/2 /00 .lb,, 110 ,/0 /00 9 /30/20/22 124 124Ir
- " .... - - I

A SS EMER L-N.e 2-5-2-4180 W-j
&55

SF Cf O4 , (4, ,
0~ 2 0 N a~

_u -4tt,
_ 0_

- - - - A D I ' I

-d -v -p - & -i - - - -

696 999799//Z/12419 /o g,98 96 97 /4. /Zz/9/1 ,

. J-VOL NO

I E AGE .S



=T~2 REPMfT 3-3.4.3

Off Design Te~pcmtuz-* Test of Launch Ccntrol Concole Components

OBJECTIVE

To determine the limits of the parmeters affcoting the tcmperaturo of

Launch Control Console Compon•.nts

CON.-CLUSIONS

TO B ADDZD UPON COILETION OF TESTS

(

RVIS9O .",,_ VOL. NO T2-2564 _
U3 42" 200 Si. I PAGi 17
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V TEST REPORT 3.3.5.4

TITLE

Launch Control Console D. C. Power Consumption

OBJECTIVE

To determine the DO power requirements of the Launch Control Console
for various modes of operation.

CONCLUSIONS:

"a. The test objective was realized

b. The LCC met the requirements of the Model Specification D2-5450

a. The results of the test are directly applicable to the BC-i
LOC, since there is no change in this portion of the circuit.

ITEMS IN TEST

Launch Control Console, Figure "A" 1243, sIN 0002, 25-24172-7

DC Ammeter, 15 ampere range

( DO Voltmeter, John Fluke 801, 50 volt range

DC Power Supply, Invar TP-15

Adapter - DC Power

TEST DESCRIPTION

a. Steady state input voltage and current measured, with input
voltage from 27.5 to 30 VDC every 0.5 volt, for the following
operating conditions:

1. No Status Indicators illuminated
2. Ten Status Indicators illuminated
3. Twenty Status Indicators illuminated

.. 4. Thirty Status Indicators illuminated
5. Forty Status Indicators illuminated

S6. Fifty Status Indicators illuminated
7. Sixty Status Indicators illuminated

b. TEST SETUP (See figure 3.3.5.1--1)

REVISEN T2-2564
U3~SE 42 00S-c. 3 PAGE. 18



SUI ARY OF TEST RESULTS

-l ( a. The DO power consumption wss within the 300 watts specified in
the Model Specification D2-5450

.- b. Table of results:

Status Indicators Illuminated

0 10 20 30 40 50 60

Input Voltnge (Volts) 27.5 27.5 27.5 27.5 27.5 27.5 27.5
Current (Amps) 2.85 3.60 4.30 5.10 5.83 6.55 7.33

* Power (Watts) 78.4 99 118 140 160 180 202

.4 Input Voltage (Volts) 28.0 28.0 28.0 28.0 28.0 28.0 28.0
Current (Amps) 2.90 3.70 4.40 5.20 5.90 6.65 7.40

.7 Power (Watts) 81.2 104 123 146 165 186 207
Input Voltage (Volts) 28.5 28.5 28.5 28.5 28.5 28.5 28.5
Current (Amps) 3.00 3.75 4.45 5.25 6.00 6.75 7.52

Power (Watts) 85.5 107 127 150 171 192 214

Input Voltage (Volts) 29.0 29.0 29.0 29.0 29.0 29.0 29.0..
Current (Amps) 3.05 3.80 4.55 5.35 6.10 6.85 7.65
Power (Watts) 88.5 110 132 155 177 .199 222

Input Voltage (Volts) 29.5 29.5 29.5 29.5 29.5 29.5 29.5
Current (Amps) 3.10 3.90 4.60 5.45 6.20 6.95 7.75
Power (Watts) 91.5 115 136 161 183 205 229
Input Voltage (Volts) 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Current (Amps) 3.15 3.95 4.70 5.50 6.25 7.05 7.85
Power (Watts) 94.5 119 141 165 188 212 236

-i

c. The detailed results obtained are shown on the curves on figure
3.3.5.1-.2

G;UEMAL11T I,-ORMATION

Test Engineer T. G. McCarthy Org 2-6524-4

Charge to EWR Number 3007
Date Test Started 5-10-2
Date Test Completed 5-10-2
Location Bldg. 9.120 Bay E9, DC

it

(.
REVISED _.__ o N T2-2564.
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TEST REPORT 3.3.5.2

TITLE

Worst Case Launch Control Console DC Power Consumption

OBJECTIVE

To determine the maximum DC input power requirements of the Launch
Control Console

CONCLUSIONS

"aa, The test objective was realized.

b. The LOC met the requirements of the Model Specification D2-5450.

1 'f" •. The results of the test are directly applicable to the BC-I LCC,
since there is no change in this portion of circuitry.

ITEMS IN TEST

Launch Control Console, Figure "A" 1243, -SIN 0002, "25-24172-7

-C DO Ammeter, 15 ampere range

! ( DC Voltreter, John Fluke 801, 50 volt range

DC Power Supply, Invar TP-15

Adapter - DC power

TEST DESCRIPTION

a. The steady state DC input voltage and current was measured with
an input voltage-of 30 VDC with a total of sixty status indicators
illuminated and with both audible alarms activated.

b. Test Setup

See Test Report 3.3.5.1 LCC DC Power Consumption, Figure 3.3.5.1.1

SUMMARY OF TEST RESULTS

a. The worst case DC power consumption was within the 300 watts
specified in the Model Specification D2-5450.

REVISED _ VOL 3 No TAG 2264
U34" 00SEc. 3 PAGE 22



SWU8,RY OF TEST RESULTS (Continued)

b. Result t

Input voltage 30.0 volts
Current 8.85 amps
Power 266 watts
Indicators 60 illuminated with

alarms 1 and 2 activated

GENERAL INFORMATION

Test Engineer T. G. McCarthy Org. 2-6524-4

Charge to EWA Number 3007
Date Test Started 5-11-2

,Date Test Completed 5-11-2
Location Bldg 9-120, Bay E9, DO

(.
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TEST REPORT 3.3.6.1

"TITLE

Audible Alarm Sound Level Evaluation

OBJECTIVE

To determine the operational characteristics of the Audible Alarm devices
of the Launch Control Console.

CONCLUS IONS:

(a) The test objective was realized.

(b) The Audible Alarms met the requirements of the Model Specification
D2-5450.

ITEMS IN TEST

Launch Control Console, Figure "A" 1243, 0004, 25-24172-14

Oscilloscope, Tektronix 545 with camera

AC Voltmeter, Weston 433

Sound Level Meter, General Radio 1551A

Power Amplifier, Mc Intosh A 109

Signal Generator, Precision E 310

Frequency Meter, Hevilett - Packard 500B

D Power Supply, Invar TP-15

TEST DESCRIPTION

The following were recorded:

a. Sound level versus AC input voltage variation for bell and buzzer,
from 108 to 132 VAC at 2 volt intei'vals with input frequency at
60 cps.

j b. Sound level versus AC input frequency variation for bell and
buzzer, from 54 to 62 cps at 2 cps intervals with input voltage

iat 120V.

c. Sound level versus AC input voltage, for simultaneous operation of
bell and buzzer with variation from 108 to 132 VAC at 2 volt
intervals with frequency at 60 cps.

RGVI-SD VOL 3 NOT2 564
U3 42" 2000 SC. 3 PAGG 24



Test Description (continued)

r d. Sound level versus AC input frequency variation, for simultaneous
V - operation of bell and buzzer, from 54 to 62 cpa at 2 cycle

intervals with' input voltage at 120V.

e# Sound level measuring instrument was placed 1 foot above the
front center edge of the writing surface for (a) thrcegh (d).

f6 Discernibility of bell and buzzer with the noise ambient, both
individually and simultaneously at a distance of 35 feet from the
Launch Control Console, with an input of 120 VAC at 60 cps.

g. ..Lab noise ambient for (6) above.
h. Test set-up, see Figure 3.3.6.1-1

SUMMARY OP TEST RESULTS

-a.,... The sound levels, for the bell and buzzer, versus voltage variation
at 60 cps are listed below.

I OLTAGE AC 110811 •10111211141116 1118 120122 12411261128113 2 i
Lz (db) 2 85 8 84 82 85 1 851o871851861858• 87

UZZER (db 801 811 82 80179.517.01 80180.g 811 811 82183182.5 1

b. Th4 sound levels, for the bell and buzzer, versus frequency
variation at 120 VAC are listed belowt

CoYCLES PER SECOND 5 .4 6 . 58 60 26
BELL (db _ - 87 84 84 868
BUZZER-(db) 80 81 81 80 81

co The sound levels, for simultaneous operation of the bell and buzzer,
versus voltage variation at 60 cps are listed belowa

IVOLTAGE A 11081110 1121114 116 118 120 122 124 1261128 130 13
BELL ANDI j87., 86 83 82 841 87 83 85 86 85 861 87 8

H d. The sound level, for simultaneous operation of the bell and buzzer*
versus frequency variation at 120 VAC are listed below.

1CYCLES PER SECOND 54 56 58 60 62

BUZZER (db) =84 85 8 8

R .V. A T2-2564
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SUwwy OP TEST RESULTS (continued)

ae. The bell and buzzer both individually and simultaneously
can be heard at a distance greater than 35 feet with 120
VAC, 60 cps, applied and with a noise ambient of 74 decibels.

GENERAL INFORMATION

Test Engineer M. E. Novak Organization 2-6524-4

Charge to EWA 1o. 3007

Date Test Started 7-23-62

,,Date Test Completed 7-26-62

Location: Bldg. 9-120; Bay B.-; Plant DO

.(
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TEST REPORT 33..6.2

TITLE

Worst Case Audible Alarm Sound Level Evaluation

OBJECTIVE

To determine the effectiveness of the audible alarm devices under
operational conditions.

CONCLUSIONS

* (a) The test objective was realized.

(b) The Audible Alarms met the requirements of the Model Specification,
D2-5450.

ITEMS IN TEST

Launch Control Console, Pigure "A" 1243, Serial No. 0004, 25-24172-14

Oscilloscope, Tektronix 545 with camera
AC Voltmeter, Weston 433

Sound Level Meter, General Radio 1551 A
( Power Amplifier, McIntosh A 109

Signal Generator, Precision E 310
Frequency Meter, Hewlett - Packard 500B
DC Power Supply, Invar TP-15

TEST DESCRIPTION

a. Sound level was recorded for the bell and buzzer activated individually
and simultaneously with an input voltage of 108 VAC at 62 cps with a
noise ambient of 80 decibels.

b. Sound level measuring instrument was placed 1 foot above the front center
edge of the vriting surface

c. Discernibility of the bell and buzzer, individually and simultaneously.
was recorded at a distance of 35 feet from the Launch Control Console
with the noise ambient.

d. Test set-up, see Pigure 3.3.6.2-1

,4 : 2 •

AVISO A 3 4110 -2564
U3 ,288 20 isre. 3 PAG- 25



SU)TMRY OF TEST RESULTS

. a, Sound level for varying voltage is listed below.

"" Bell - 85 db Buzzer - 83 db Both -85 db

b. The bell and buzzer were discernible with a noise ambient of 74 db
both individually and simultaneously at a distance of 35 feet fromthe Launeh Control Console

GENERAL I-FORMTION

Test Engineer M. E. Novak Organization 2-6524-4

Charge to EWA No. 3007

'Dwe" lest Started 7-23-62

Date Test Completed 7-26-62

Location: Bldg. 9-120; Bay E-9; Plant DC

(.

* J, U3 a" .- , VOL 3 NO. T2-2564
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TEST REORT 3.3.6.3

<(7; TITLE
j Off Design Audible Alarm Sound Level Test

CONCLUSIONS:

(a) The test objective was realized.

(b) The results of this test are directly applicable to the BC-I Launch
Control Console since there is no change in this portion of the circuit.

ITFIS IN TEST

Launch Control Console, Figure "A" 1243, Serial'No. 0002, 25-24172-7

Oscilloscope, Tektronix 545 with camera

AC voltmeter, Weston 433

Sound Level Meter, General Radio 1551A

Power Amplifier, Mc Intosh A-109

AC Power Supply, see Figure 3.3.6.3-1

Frequency meter, Hewlett - Packard 500B

DC Power Supply, Invar TP-15

Signal Generatbr, Precision E 310

TEST Description

a. Sound level was measured for bell and buzzer varying AC input voltage and
frequency simultaneously at 2 volt and 2 cps steps from 120 VAC and 60
cps in both directions until the alarms ceased to operate. Sound level
measuring instrument was placed 1 foot above the front center edge of
the writing surface.

"b. Test set-up, see Figure 3.3.6.3-1

SU-,Z11.Y OF TEST RESULTS

a. The sound level readings are listed in Table 3.3.6.3-2 for corresponding
voltage and frequency.

b. The alarms operated from 80 VAC and 20 cycles/second to 158 VAC and
98 cycles/second and were considered ineffective outside of this rangewith a noise ambient of 74 decibels.

GENERAL INPORMATION

Test Engineer M. E. Novak Organization 2-65244 _
Charge to E.A No.__3007
Date Test Started _Z=,3-62•
Date Test Completed 7-.2-62
Location:Bldg. 9-120 ; Bay,E-9; Plant DO

•vT .... A , vo, ,NO T2-2564
S , 20s00 S PAGE 26
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4 8T.Thar11EY OF TE3T RESULTS (continued)
TABMES 3.3.6.3-2

1 "i

VCLTS SCYCLE BELL~ (db) BUZZER (ad BOTH (db)

120 j 60 78 85 85
. 122 62 . 79 83 83.5

124 64 79 84.5 85
126 66 1 78 82
128 68 77 84 84.5

130 70 77 86 86.25
132 72 78 87 87.5
134 74 78 ,, 88 89
136 76 77 85 85
138 78 78 83 83.5

140 80 77 80 81
142 82 Tess than 75 79 79.5
144 84 ,1, I 80 80

_146 86 1 79 79
148 88 79 79
150 90 1 79 79
152 92 1 79 79
154 94 79 79
156 , 96 80 180
"158 98 1 78.5 78.5

cvcs J. B-LLL (db) BUZZER (db BOTH (db)VOLTS SECOIM)

118 58 81 82 84
116 56 34 so 86
114 54 83 82 84
112 52 32 81 864
112 52 82 84 84
108 48 83 82 85
106' 46 2 . 82 ,85

104 44 81 83 84
102 42 81 82 84
100 40 82 82 " 8
93 38 CO 81 82
96 36 80 o82 84
94- 34 so 181 82
92 -32 79 181 81

0 30 78 ! 81 82
88 28 83 1 82 84--
86 26 81 82 84
84 24 80 81 83

82 22 81 80 81
80 _ 20' ,_ _ _79 81 82

1-. f, IVOL 3 NO T2-2564

US 42"c. 00 pAGG 26b

U3421200



TEST REPORT 3.3.6.4

TITLE

Audible Alarm Circuit Evaluation

OBJECTIVE
To determine the operational characteristics of the audible alarm circuitry

of the Launch Control Console.

CONCLUSIONS

(a) The test objective was realized.

(b) The audible alarm circuits met the requirements of the Model
"Specification D2-5450.

ITEMS IN TEST

Launch Control Console, Figure "A" 1243, 25-24172-14, Serial No. 0000001

Oscilloscope, Tektronix 541 with camera

Differential Voltmeter, Fluke 803

DC Milliammeter, Hewlett - Packard 428A

DO Power Supply, Trygon, M36-5

S( TEST DESCRIPTION

a. The following measurements were made on the alarm driver assembly:

1. Leakage current of QI and Q2 was measured in the OFF condition
under input voltages from 27.5 to 30 VDC every 0.5 volts.

2. Base reverse bias was measured for QI and Q2 under input voltageI from 27.5 to 30 VDC every 0.5 volts.

3. Base forward drive to QI and Q2 was measured under input voltage
from 27.5 to 30 VDC every 0.5 volts.

4. Emitter and collector voltages of transistors QI and Q2 in both the
ON and OFF conditions were measured with input voltages from
27.5 1o 30 VDC every 0.5 volts.

b. Turn ON and OFF time of the Alarm Driver PCA (25-255391-l,-2) was
measured for the bell and buzzer under input voltage from 27.5 to
30 VDC every 0.5 volts.

O A VOL3 No T2-2564

Su•, 4 s2C. S 3 PA= 27



TEST DESCRIPTION (continued)

o. Emitter, collector, and base voltages of Q1 and Q2 were measured on
] ( the Alarm Driver in both the ON and OFP conditions under input
* voltages of 27.5 to 30 VDC.

I d. Effect of the alarm test and alarm reset switch bounce on the alarm
circuitry was measured at the input voltages of 27.5 and 30 VDC.

a. Transients between relay contacts and relay case were measured under
input voltages of 27.5 to 30 VDC and 108 to 132 VAC.

* f. Interaction between audible alarm circuits was recorded.

SUMUARY OF TEST RESULTS

a. Results of Test (a) of the Test Description are listed in Pigure 3.3.6.4-1.

b. Turn ON time for both cards at all voltages was 40 microseconds.
T•, rn OFF time for both cards at all voltages was 4 milliseconds.
"Ihis was measured at Terminal El on both cards* 1

c. Data on emitter, collector and base voltages is recorded in Figure

3.3.6.4-2.

d. Alarm Test and Alarm Reset switch bounce is shown in Figure 3.3.6.4-3.

e. Transients between relay contacts and case are shown in Figure 3.3.6.4-4.

( f. Interaction between alarm circuits is shown in Figure 3.3.6.4-5.

"g. All transistor voltages and currents were within design limits.

h. Variation of input voltage had no effect on turn ON and turn OFF times.

1 i. Switch bounce time was consistpnt with the switch design and had no effect
on the operation of the alarm circuits.

J. Transients between relay contacts and case were intermittent and varied
with the instantaneous AC voltage on the contacts. The sketches are
representative of the transients most commonly encountered.

k. Interaction between alarm circuits is negligible and does not interfere
with the operation of either alarm.

K

RSGo A VOL 3 NO. T2-2564
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ALAIII DRIVER ASSMMflLY

Ik. L. aeakage Ourrent (Emitter Current - Off Condition)

Tnnut
Volts 9Q2
27.5 .01 Milliampa .01 V•11iamps
28 .01 " - .01 "

28.5 .01 of .01 "
29 .01 " .01 "2965 .01 " 01'
30 .01 " 01 "

2* Base Reverse Bias (Emitter to Base -Off Condition)
Input

•nlut Qi Q2

.782 Volts .750 Volts
28 .. 781 ' .751 "

28.5 .778 " .748
29 .778 " .752 "

29.5 .778 e .752 "
30 ,775 " .752 "

3. Base Forward Drive (Emitter Current - On Condition)

,--0 vot___ Q1 Q_22

28.5 362 Milliamps 370 Milliampe
28 378 " 378 "

( 28.5 381 3 381 "

29 395 " 385 "

29.5 400 " 398 "
30 408 " 405 "

4. Emitter and Collector Voltages (with respect to Common)

Emitter (volts) Colledtor (volts)
• olts Q1 On Q1 Off Q1 On QI Off
27.5 23.75 24,206 23.722 .002
28 24.323. 24.755 24.306. .'007
28.5 24.728 25,172 " 24,705 .007
29 25.312 25.755 25.286 .008
29.5 25-.723 26.167 25,701 .008
30 26.341 26.779 26,317 .008

Emitter (volts)
ONS Q2 On Q2-OfQ2 On 0 f

28 24.332 24.756 24.308 .007
28.5 24.732 25.168 24.710 .007
29. 25.315 25.753 25.287 .068
29.5 25.727 26.164 25.704 .008
30 - 26.346 26.782 26.325 .008

Figure 3.3.6.4-1

. R .VOL 3 ,O,64

a e A NO 5 2-25
U. a" 20. 0 =o]SEC. 3, ]),,• 27b) "



:1

Emitter, Collector and Base Voluagos (25-25539-6 Al, Q and Q2)

Card Al Transistor Q1
"Input
Volts Emitter Base Collector

ON OFF ON OFF ON OFP

27.5 23.437 24.953 22.405 25.517 23.065 16.380
28 24.077 25.622 23.073 26.179 23.749 16.833
28.5 24.405 25.045 23.390 26.503 24.072 17.055
29 24.995 26.522 23.968 27.081 24.642 17.446
29.5 25.305 26.843 24.292 27.399 24.964 17.664
30 25.800 27.340 24.775 27.881 25.451 17.995

Card Al Transistor Q2

27.5 21.823 17.397 22.787 16.384 22.074 25.509
28 22.461 17.872 23.441 16.830 22.721 26.167
28.5 22.772 18.108 23.755 17.052 23.036 26.49Z
"29 23.327 18.522 24.311 17.443 23.591 27.068
29.5 23.642 18.757 24.627 17.663 23.909 27.392
30 24.117 19.108 25.106 17.995 24.389 27.879

Card A2 Transistor Qi

27.5 23.451 24.925 22.429 25.52 23.155 16.387
28 24.087 25.592 23.069 26.181 23.797 16.835
28.5 24.411 25.917 23.388 26.504 24.119 17.057
29 24.998 26.592 23.962 27.080 24.686 17.448
29.5 25.312 26.811 24.285 27.401 25.012 17.667
30 25.807 27.308 24.769 27.885 25.497 17.998

Card A2 Transistor Q2

27.5 21.829 17.403 22.847 16.387 22.076 25.509
28 22.455 17.879 23.484 16.834 22.712 26.168
28.5 22.767 18.115 23.799 17.055 23.027 26.493
29 23.319 18.529 24.355 17.445 23.580 27.06729.5 23.632 18.763 24.672 17.667 23.909 27.395

S30 24.107 19.116 25.155 17.997 24.379 27.881

Figure 3.3.6.4-2

RuG .. o JVOL. 3 No. T2-2564
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K: I A•AR•l¶ CIRCUIT INTERACTION

t tZA04 No. 1

Emitter Base Collector

Alarm No. 2 Off 24.071 volts 24.842 volts .008 volts

Alarm No. 2 On 23.80 volts 24.582 volts .018 volts

Figure 3.3.6.4-5

GEIERAL Ii'FORMATION

Test Engineer M. E. Novak

Charge to EWA No. _007

Date Test Started 8-20-62

Date Test Completed 8-29-62

Location; Bldg. 9-120; Bay, E-9; Plant DC

C
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"I
V •TEST REPORT 3.3.6.5

Status Chn'a Evaluation

OBJECTIVE:

To determine the characteristics of the alarm trigger resulting from a
"* change of status.

* CONCLUSIONS:

(a) The test objective was realized.

(b) The alarm circuits met the requirements of the Model Specification
•1 "D2-5450

(c) The results of this test are directly applicable to the BC-i Launch
Control Console since there is no change in this portion of the
circuit.

ITEMS IN TEST:

Launch Control Console, Figure "A" 1243 Serial No. 0002, 25-24172-7

Oscilloscope, Tektronix 545 with camera

DO Power Supply, Invar TP-15

DO Voltueter Simpson 260

Adapter, Missile Status Indicator

Adapter, DC Power

Adapter, AC Power

TEST DESCRIPTION

a. Record of alarm turn ON for both bell and buzzer with a status change
from 26 to 0 VDC in 5 ± 1 microsecond with a DC input voltage from
27.5 to 30 VDO at 0.5 volt intervals.

b. Repeat (a) above with a status change in 9 + 1 microseconds.

"c. Test Set up, see Figure 3.3.6.5-1.

C-
CVOL

N RI.ED A * VOL 3vo tO, T2-2564
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S "ULMAIY OP TEST RESULTS:

The alarm trigger resulting from the change of status activated the
alarms for all-conditions of this test.

GEUERAL I,1701MATION

Test Engineer M. B. Novak Organization 2-6524-4
Charge to EWA No. -007

I ate Test Started 7-21-62

Date Test. Completed 7-23-62

Location: Bldg 9-120; Bay . Plant

I 
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TEST REPORT 3.3.6.6

C) (TITLB
Worst Case Status Change Evaluation

OBJECTIVE

To determine the characteristics of the alarm trigger resulting from a
change of status under worst case conditions.

CONCLUSIONS

(a) The test objective was realized.

(b) The alarm circuits met the requirements of the Model Specification
D2-5450.

(c) The results of this test are directly applicable to the BC-l Launch
Control Console since there is no change in this portion of the
circuit.

ITEI-S IN TEST

Launch Control Console, Figure "A" 1243, Serial No. 0002, 25-24172-7,

Oscilloscope, Tektronix 545 with camera

DC Power Supply, Invar TP-15

DO Voltmeter, Simpson 260

Adapter, Missile Status Indicator

Adapter, DC Power

Adapter, AC Power

TEST DESCRIPTION

(a) Record of alarm turn "ON" under conditions of a status change from
24 to 4 VDO in 9 + 1 microseconds on ten status lines each for the
bell and buzzer with a DC input voltage of 27.5 volts applied to the
console.

(b) Test Set Up, See Test Report 3.3.6.5, Figure 3.3.6.5-1.

SU12MARY OF TEST RESULTS

The alarm trigger resulting from the change of status activated all alarms
satisfactorily for all conditions of this test.

I ÷
Sv~s;o ,,A VOL .NO T2-2564
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GENERA I1NOM~T ION

Test Engineer M. E. Novak Organization 2-6524-4

I Charge to E7ZA No. -3007-

Date Test Started 7-21-62

Date Test Completed 7-23- 62

Location: 9-120 Bldg; E-9; Plant, DC

ii
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TEST REPORT M.6.7

TITLE

Off Design Status Change Test

OBJECTIVE:

To determine the limit to which the status change can deteriorate
and still activate the audible alarm.

CONCLUSIONS:

(a) The test objective was realized

(b) The results of this test are directly applicable to the BC-I.
.* Launch Control Console since there is no change in this portion

of the circuit.

ITE•S IN TEST

Launch Control Console, Figure "All 1243, Serial No. 0002, 25-24-172-7

Oscilloscope, Tektronix 545 with camera

DC Power Supply, Invar TP-15

DO voltmeter, Simpson 260

S( Adapter - Missile Status indicator
Adapter - DC Power

Adapter - AC Power

.9 TEST DESCRIPTION:

(a) With a 2A VDO input and a status change voltage of 20v in 9 t
microseconds, the status change voltage was reduced in 1-volt
steps until the alarm ceased to activate.

(b) (a) above was repeated, increasing the rate of status change in 2
microsecond, steps until the alarm ceased to activate.

(c) (a) and (b) above were repeated for a DO input of 24 to 34 VDC in 2
volt steps.

(d) Test Setup -" See Test Report 3.3.6.5, Figure 3.3.6.5-1

(

RTSGD -A VOL NOT2-2964

US 42" 2000 1ISr. 5 PAGE 3



SUMARY OP TEST RESULTS

Sa. The alarm will not activate with a status change of 5 volts or loe*
b. The alarm will not activate for a status change of 20 volts if the

length of the pulse is 18 milliseconds or greater.

c. For input voltages as shown, the alarm will not activate for pulse
width greater than that listed in the table below.

SInput

Inptge 24v 25v 26V 27v 28v 29v 30v 32v 33v 34v

Pulse width
(milliseconds) 14 35 40 40 50 50 55 55 60 60

d. The alarms will not activate for pulse widths greater than those
listed below for the corresponding input and status change voltages,
all readings are in milliseconds.

Input voltale ....

S2'6v. 28v 30v 31v Status Change Voltage

40 45 4 5  45 20v

(,70 60 60 60 18v

80 90 1 100 120 16v

100 120 130 130 14v

140 150 160 170 12v

____140 ____14o i10 150 lOv

GENERALT INT-OR1ATION

Test Engineer M. E. Novak Organization 2-6524-4

eto EWA No. -3007

Date Test Started 7-16-62

Date Test CQmpleted 7-21-62

Locations Bldg: 9-120; Bay E-9; Plant DC

h
.R~v~ ,,• • " !VOL No 1T2-2 564

U3 'U" 2000 ASEC. 5 -;.GG 30a



TEST REPORT 3.3.7.1-a

TITLE

SBreak-are Encode--, Test Program Control Panel

OBJECTIVE

To determine the electrical and mechanical characteristics of the Breakwire
Encoder (Program Control Panel)

COICLUSIONS

(a) The test objective was realized.

(b) The Program Control Panel met the requirements of the Model Specification
D2-5450.

ITEMS IN TEST

Lauanch Control Console, Figure "A" 1243, Serial No. 0000001, 25-24172-11

Progrnm Control Panel, Part No. 25-24177-10, Serial No. 0000006

Differential Voltmeter, John Fluke 803

Te:t Adapter, Program Control

Oscilloscope, Tektronix 545

DC Power Supply

TEST DESCRIPTION

1. Order of switch activation was recorded.

2. Time between first and last bit switch actuation was recorded.

3. Voltage drop at the conta.cts of each switch was Lzeasured for:

a. 1.5 Tililliamoeres - 6 volts DC
b. 1 ampere - 30 volts DC

4. Contact voltage drop was measured after 500 actuations of a 10 per cent
sample of switches at 1.5 milliamperes and 6 volts.

5. Switch contact bounce time was measured for a 10 per cent sample of
switches.

RGVA& ______ iz.~ o T2-2564uS o

U3



SU=MY OP TEST RES3L.S

1. Switch actuation order for this panel was as follows: (Launcher Position

S1 and S13 in parallelp S17, S5, S8, S7, S19, 316, ,20, S18 36,
$4 and S9 and S21 in parallel.

2. Time between first and last switch actuation was 100 milliseconds when
the control is depressed from one extreme to the other in 160
milliseconds.

3 . The voltage drop across the switch contacts with 1.5 milliamperes at
6 volts was too small to measure. No change was detectable after
500 actuations.

4. The voltage drop across the contacts with 1 ampere at 30 volts was
as follows:

S8 -- •,.O054 volts S5 - .0050
S7 - .0054 " 314 - .0053
S6 - .0054 " S15 - .0054
320 - .0053 S 816 - .0049
S19- .0137 " S17- .0062
S18 - .0062 " S13 - .0193,
S2 - .0056 " 39 - .0190
S3 - .0055 " 321 - .0044

5. The switch contact bounce time was 2.5 milliseconds for all switches
measured during switch closure. No bounce was detectable during
switch opening.

GENERAL INFORMATION

Test Engineers- M. E. Novak

T. G. McCarthy

Charge to ELA No. 3007

Date Test Started 8-9-62

Date Test Completed 8-13-62

Location: Bldg. 9-120; Bay E-9; Plant DO

,GJ5'YD VOL 3 NoT2-256U3 460 260 sc. 3 PAGG-71a



TEST REPORT 3.3.7.1-b

TITLE:

Lretc•kire Encoder Test (Launch Control Panel).

OBJECTIVE:

To determine the electrical and mechanical characteristics of the Breakwire
Encoder. (Launch Control Panel)

CONCLUS IONS:

(a) The test objective was realized.

(b) The Launch Control Panel met the requirements of the Model Specification
.D2-5450.

ITEM¶S IN TEST:

Launch Control Console Figure "A" 12431. Part.No.`25 -2417ý14, Serial No.
0000001
Launch Control Panel, 25-24178, Serial No. 0000008

Differential Voltmeter, John Fluke 803

.Test Adapter, Launch Control

Oscilloscope, Tektronix 545, with camera

DC Power Supply, Invar TP-15

TEST DESCRIPTION:

S1. Order of switch actuation was recorded.

2. Time between first and last switch actuation was measured.

3. Contact voltage drop was measured for operational and rated current
and after 500 actuations.

4. Switch bounce time was measured.

SUINDARY OF TEST RESULTS:

a. Order of switch actuation for this panel is shown (1) for the inhibit
switch and (2) for the Launch Switch.

W() S71, S89, S66, S67, S82, S74, S68, S73,392, S90, 876, S65, 881,
S87, S69, S86, S88, S75, S79, S84, S78, 895, S83, 891, S70,S85
S72, S77, S94, S96, S80

S2 A ....... C. PAG 31b



"•5, SU'TRY O? TEST RESULTS (continued)

"" (2) '526, S19, S18, S2?, S23, SI7, S3, S24, S25, S21, S8, 14, S2,
S56, S20, 59, S60, 552, 314, S1, S12, S10, S7, 391 S555 Sl1,
S6, 533, S59, S54, 534, S16, 55, S41, S49t S15, S538 S45,
S36, 535, S13, S57, S58, 842, S51, S40p S44, 837, $53, S50,
$61, S43, S481 S46, 847.

b. Time between first and last switch actuation was 200 milliseconds

when switch actuation was performed in 250 milliseconds*

c. Contact'voltage drop is listed in Figure 3.3.7.1-b-I.

d. Switch bounce time for switches closing is as follows:

$55 5 microseconds; S8, S69, and S9, 250 microseconds;
S80, 3 microseconds; all reed switches, 5 microseconds;
S97t $98, S100, and SI01, 1.5 milliseconds. No bounce
was detectable for the switches opening.

r'

C
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SWITCH CONTACT VOLTAG2 DROP

Launch Control Panel 0000008

Syditah 6 Volts at 1.5 Mllimnps 6 Volts at 1.5 Millinmps 30'Volts
After 500 Actuations at 1 o.p

Si S65 .001 Volts .0004 Volts .2333 Volts
$2 S66 .0009 " .0005 " .2370 "
33 S67 .0006 " .0003 " .2470 "
S4 S68 .0007 " .0005 " .2270 "
S5 369 .0005 " .0006 " .2374 "
S6 S70 .0005 " .0006 " .2424
37 .0006 " .0004 " .1827 "
38 .0006 " .0004 " .1914 "
$9 .0005 " .0005 " .1916 "
SlO .0005 " .0004 " .1881 "
Sill .0006 " .0004 " .1892
S12 .0005 " .0005 " .2006 "
S13 .0006 " .0003 " .1910
S14 .0003 " .0005 " .1975
Si5 .0005 " .0005 " .1999 "
S16 .0004 " .0006 " .2065 "
S17 .0003 " .0004 " .1488 "

Sl8 .0003 " .0003 " .1500 "
S19 .0003 " .0003 " .1566 "
S20 .0002 " .0002 " .1659 "
S21 .0004 " .0005 " .1629 "
S22 .0002 " .0005 " .1531 "
323 .0003 " .0005 " .1519 "
S24 .0002 " ,0006 " .1736 it
$25 .0002 " .0005 .1345 "
S26 .0003 : .0006 " .1658 "
333 $71 .0006 * .0007 " .22i8 t "S 34 S72 .0007 " 0006 ".2099"

SS35 S73 1 0008 .0007 ".2460"
336 S74 .0006 t .0007 " .2530 "

337 375 .0009 " .0008 , .2700 "
338 376 .0006 " .0007 " .2390 "
S39 S77 .0006 " .0007 " .2800 it
S40 S78 .0006 " .0008 o .2750 "
341 879 .0006 " .00097 " .2660 "
S42 S80 .0004 " .0007 " .3200 "
343 S81 .0004 " 0009 " .2640 "1
S44 382 .001 " .0008 " .2140 "
S45 383 .0004 " .0007 " .2820 "

C
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SWITCH CONTACT VOLTAGE DROP (continued)

Launch Control Panel 0000008

Switch 6 Volts at 1.5 I!llirimns 6 Volts at 1.5 M!illiams 30 Volts
After 500 Actuations at 1 amp

S46 384 .0004 .0005 .2520
S47 S35 .0008 .0006 .2280
$48 S86 .0003 .0006 .2470
349 S87 .0003 .0004 .1920
350 388 .0004 .0004 .1932
S51 S89 .0007 .0005 .2350
352 390 .0004 .0004 .2230, S53 S91 .0016 .0010 .2560
S54 S92 .0004 .0005 .2350
S55 S93 .0007 .0005 .2320
S56 S94 .0005 .0005/ .2060
S57 S95 .0009 .0006 .2430
S58 S96 .0005 .0005 .2270
S59 .0004 .0005 .1470
$60 .0004 .0005 .1504
S61 .0004 .0006 .1474
S104 .0004 .0006 .1324
S99 S102 3103 .0008 .0029 .3844
S97 "A" S98 "1" .0005 .0006 .1776(SIO "At' Sl01 "K" .0004 .0005 .1854

Figure 3.3.7.1-b-1

GENIEMAL Ii1POOMATION:

Test Engineer M. E. Novaic Organization 2-6524-4

Charge to EWA No. 3007

Date Test Started 8-27-62

Date Test Completed 9-5-62

Location; Bldg..29120; Bay E-9; Plant DO

R&VS~OVOL 3 No, T2-2564
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TEST IMPORT 3 3.8.1

TITLE

Launch Control Console DO Input Filter Test

OBJECTIVE

To determine the DC in-rush for the Launch Control Console at nominal
input voltages under various operating modes.

CONCLUSIONS

a. The test objective was realized.

b. The filtering circuits of the Launch Control Console met the require-
ments of the Uodel Specification D2-5450.

c. The results of the test are directly applicable to the BO-1 Launch
Control Console, since there is no change in this portion of the
circuit.

ITEM IN TEST,

Launch Control Console, Figure A 1243, Serial No. 0002, 25-24173-7

Oscilloscope, Tektronix 535A with camera

(, DC Power Supply, Invar TP-15

DC Voltmeter, Simpson 260A

Adapter, DC Power

TEST DESCRIPTION

a. Observe wave shape across 0.1 ohm resistor placed in series with
inductor L2 on Card A2 in the DO Filter Assembly vwth an input voltage
from 27.5 to 30 VDC in 0.5 VDC steps under the following conditions;

1. One Launch Facility Lamp Test
2. Two Launch Facilities Lamp Test

b. Test set-up for (a) is seen on Figure 3.3.8.1-1
c. Observe wave shape across 0.1 ohm resistor in series with Inductor

L2 shorted out on Card A2 in the DO Filter Assembly with an input
voltage from 27.5 to 30.0 VDC measured every 0.5 volt under the
following conditions:

1. One Launch Facility Lamp Test
2. Two Launch Facilities Lamp Test

RMVSED . 3O INO T2_.2564

U348 00 v



,?E3' mDScIoPTXO (Continued)

d. Test set-up for (c) is seen on Figure 3.3.8.1-2.

* e. Remove the short across L2 and theO0. ohm resistor from the circuit.

f. Observe the wave shape across the DC Input Line with the input
voltage from 27.5 t6 30 VYD measured every 0.5 volt under the
following conditionst

l. Ten Status indicators illuminated
2. Twenty statue indicators illuminated
3. Thirty status indicators illumina-ted
4. Forty status indicators illuminated
5. Fifty status indicators illuminated
6. Sixty status indicators illuminated

+.*,st set-up for (f) is seen on Figure 3.3.8.1-3

h. Repeat (f) above with a short across Li in the DC Filter Assembly.

i. Test set-up is seen on Figure 3.3.8.1-4.

C UTARY OF TEST RESULTS

a. The data obtained as shon in Pigure 3.3.8.1-5 for one Launcher and
Lamp Test wLitchas pressed simultaneously is as follows:

1. 'With inductor L2 not ohortodt the maxdimum voltage across the
0.1 ohm resistor is 1.0 volt peak for 0.038 micro-second.
The transient condition has dampened from lv peak to ,lv
peak in 0.8 micro-second.

2. With inductor L2 shorted, the maximum voltage across the 0.1
ohm resistor is 2.2 volts peak for 0.080 micro-second. The
transient condition has dampened from 2.2v peak to .lv peak
in 1.2 micro-seconds.

Varying the voltage from 27.5 to 30.0 VDC has little effect on the
magnitude and duration of the transient condition. Thero is 1.2 volz
peak and 0.042 micro-second difference for L2 not shorted and L2
shorted. The duration of the transient is 0.4 micro-second shorter
for L2 not shorted than shorted. Inductor L2 is required in order
to minimize the magnitude and duration of the transient condition
caused by the activation of lamp testing.

RG~rvkVO NOV T2-2564
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SUMMXAY OP TSST RESULTS (continued)

b. The data obtained as shown in ?iaure 3.3.8.1-5 for two launchern and
lamp test switches pressed simultaneously is ws followsa

1. With inductor L2 not shorted, the maximum voltage across the
0.1 ohm resistor is 1.5 volt peak for 0.050 micro-second.
The transient condition has dempened 1.Sv peak to 0.lv peak
in 1.2 micro-seconds.

2. With inductor L2 shorted, the maximum voltage across the 0.1
ohm resistor is 2.3 volt peak for 0.090 micro-second. The
transient condition has dampened 2.3 peak to O.lv peak in
1.2 micro-second.

Varying the voltage from 27.5 to 30.0 VDC has little effect on the
"magnitude and duration of the transient condition. There is 0.8 peak
volt and 0.C40 micro-second difference for L2 not shorted and L2
shorted. The duration of the'transient did not change as indicated
by the above conditions. Inductor L2 is required in order to
minimize the magnitude end duration of the transient condition caused
by lamp testing.

c. The wave shape across the DC input line, writh input voltage from 27.5
to 30.0 VDC and 10 atatus indicators to 60 status indicators illumi-
nated, varied very little in maximum voltage peak and duration of
the transient condition, as indicated by Figure 3.3.8.1-6.

There was a,!a-ge differonce in tho duration of the transient condition
for Inductor Li shortcd and not shorted.

With Li shortedg the du-atZn of the transient was greated than 3
times LI not shorted. This indicates that Li is an important component
of the DO Filter in order to daxnpcn transients due to load fluctuations.

d. The data obtained for the DO Input Filter analysis of the Launch Control

Console is seen in Figures 3.3.8.1-5 and -6.

GENERAL INFORMATION

Test Engineer T. G. McCarthyr ORG. 2-6524-4

Charge to EWA Number 3007
Date Test Started 6-18-62
Date Test Completed 6-22-62
Location 9.120 Bldg; Bay _E-9; DC Plant

~ .VOL. "0T-26
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TrsT 1RE0roT 3,3.8.2

(.
TITL;

SWorst Case DO Input Filter Test

* ~OBJETIVE

To determine the effect of the maximum DC in-rush for the Launch Control
Console at Worst Case operating conditions.

CONCLUSIONS

a. The test objective was realized

be The filtering circuits of the Launch Control Console met the
requirements of the Lodel Specification D2-5450.

ce The results of the test are directly applicable to the BC-I Launch
Control Console, since there is no change in this portion of the
circuit.

ITEMS II TEST

Launch Control Console, Figure A 1243, Serial No. 0002, 25-24172-7

Oscilloscope, Tektronix 535A with camera

MO Power Supply, :Invar TP-15

Adapter, DC Power

TEST DESCRIPTION

a. Observe the wave shape across the DC input line with an input voltage
of 30 VDC and simultaneous illumination of sixty status indicators and
both audible alarms.

b. Test set-up is seen on Figure 3.3.8.2-1.

SU.2!RY OP TEST RESULTS

The wave chape across the DC input filter, with an input voltage of 30 volts
DC, 60 indicators illuminated, and both audible alarms activated, had a
maximum voltage peal- of 1.7 volts for 0.04 micro-second duration. The
total transient duration lasted 1.8 micro-seconds. The DO filter proved
it would minimize transients under worst cace conditions.

U.34"2000 I szc. , PAG, 33



GBIEMJR INRMMTION

Test Engineer T. G. I'o Carthy Org 2-6524-4

Charge to EVA 3007
Date Test Started -6-25,- .
Date Test Completed 6-27-6?
Location 9.120; Bri E9t DO

VOL NOA~ ~
UJ 4281 2000 rPG 3a
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TEST REPORT 3.3.8.3

TITLE

Off D,-cig Input rilter Teat

OBJECTIVE

To determine the current drain at which the DC input filter becomes ineffective.

CONCLUSIONS

a. Test objective was not realized. The DC Filter of the Launch Control
Console does not reach a point, under maximum operating conditions for
the console, where it becomes ineffective.

b. The results of the test are directly applicable to the BC-I LOC since
there is no change in this portion of the circuit.

ITeMS IN TEST

Launch Control Console, Figure A 1243, Serial No, 0002, 25-24172-7

Occilloscope, Tektronix 545 with camera

DC Voltmeter, Simpson 260A

Adapter, DC Power

TEST DESCRIPTION

a. Wave shape across the DO input linc with an input voltage variation from
24 to 34 in 1 volt steps and sintitanour; activation of status indicators,
starting at 60 and increasing until Fil s saturates.

b. Test set-up is seen on Figure 3.3.8.3-1

SU1,2:L-Y OF TEST RESULTS

Uncer maximum operating condItions, the DC 2ilter of the Launch Control Console
does not reach a point, where it becomce ineffcative. With an input voltage
of 34 VDC, 100 indicators illuminated, and both alarms activated, the mrximur
voltage peak was 2.4 volts for less than 0.1 micro second. With 24 VIC, 100
indicators illuminated, and both alarms activedt the maximum voltage peak
was 2.Ov for less than 0.1 micro second. This ;roves that the D0 Filter will
operates efficiently under all on-design conditions.

VO1. ° IN" T2-2564
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TEST REPORT 3.3.8.3 (continued)

I ( GENERAL INFORMATIOI
Test Egince ra T. G. !'c C.rthy 0'--anization 2-6524-4

14. ý. Fv,ý! 2-624-4

Char•g to M•A 3007.

Date Test Steated 7-P7-6..

D.to Test Completed 7-29-62

Loaation 9.120 Buildinrg: Bn E-9; In0 P:'nt_

,(
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TEST BE1OZET 3.•.8.4

ST I TL E

Launch Control Consolo AC Input Pilter Tcrt

cL;~'+Ir -.

To determine the effeotivencss of the AC Line Piltor undedrnormal operatingl
conditions*

CC0.CLUSION•8

a. The test objective was realized.

b. The AC Pilter Circuit of ti..e Launch Control Consolo met the requircmcnto
of the Model Specification.

c. The results of the. test are directly applicable to the BC-1 ICC since
there is no change in this portion of the circuit.

ITZ.rS III TEST

Launch Control Console, Figure A 1243, Serial No. 0002, 25-24172-7.

Oscilloscope, Tektronix 545 with camera

AC Voltmoter, 1 per ccat, 150 V full scale.

V-'iacc

DC Pc.ver Supply, Invar TP-15

Adapter - DO Poeor

Adapter - AC Power

T:ST DESCRIPTION

a. Oscilloscope readings of interference present on AC input Line due to
bell activiation with an AC input voltage from 108 to 132 VAC at 2
volt intervals with the input frequency at 60 cps.

b. Repeat (a) above for buzzer.

c. Repeat (a) above for both bell and buzzer.

d. Repeat (a) through (c) above for alarm doactivation.

e. Test set-up for (a) throuzh (d) is seen on Vigure 3.3.8.4-1

___ Y VOL H NO. -2) 94

"S 42" 2000 s:C. PGE



SUZZUflY OP TLST 28LT (coult±ihed), .6A

of the boll cxnd/ozr buzzer for 132 voltts at.6 oftles per caoonL f1ail
indioato3 the AO Pilter Is operating Oropokly ~undeeftret caz* T06W
cornditionao

Test hngineer T.1.Mýntx OrSe. 2-654-

I ~Chargo to ElA Number 3007

I Date Test Started 74-z-
Date Tout Completed 7-L-2

Location 9.120 Buildimij Bay !Z'9; Pl~nt M

~VIVEL 3 "0~4 ~N T2-250"4
U3 42"oo 20"c 3 5AE 35
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-TZST REP0RT 3.3.5

Worst Oaze AC Input Filter Test

To determine the effectiveness of the AC Line Filter under worst case
operating conditions.

cOM:CLUSIO:;2

a. The teat objective was realized,

b. The AC Filter Circuit met the requirements of the Model Spocification,
D2-5450 and verified the Icsign.

c. The results of the test are directly applicable to the BC-l LCC since
there is no change in this portion of the circuit.

I=z=S III TEST

Launch Control Console, Figure A 1243, Serial No. 0002, 25-24172-7

Oscilloscope, Tektronix 545 with camera

AC Voltmeter,_ + I per ccat, 150 V full scale

Power Amplifier, Yclato zh L1-200

Signal Generator, Prcizioz E-310

Frequency Leter, Hcc,- Packard 521C

TEST DESCRIPTION

a. Oscilloscope pictures of interfer-once present on AC input line due to
bell activation -ith an input of 132 VAC at 62 cps.

b. Repeat (a) above for buzzer.

c. Repeat (a) above for both boll and buzzer.

¶ d. Repeat (a) through (c) above for alarm deactivation,

e. Test set-up for (a) through (d) is seen on Figure 3.3.8.5-1.

( .....
•avlsaL) ___ _ [,''-'A,• [ ~VOL. NO 210 _ _
U3 4288 200.2 36 .,AC• 5o



SULMARY OP TEST RESULTS

SNegligible interference is reflected into the AC line due to activation of
the bell and/or buzzer for voltage variables of 108 to 132 VAC at 60
cycles per sccond. This indicates the AC Filter is operating properly
under operational conditions.

GEIM-RAL fl1'0MAITI

Test Engineer T. , .0G.ig O •nization 2-6524-4

Charce to EWA Nunbor3007
Date Test Started 6-29-62
Date Tc3t Completed 7-01-62

Location 9.120 Bldg; Bay E-9; D16, Plant

I
I
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TZST R•=O0T 3.3.9.1

T r2ITLE

Launch Control Console Status Indicator Illumination Evaluation

To determine the illumination properties of the status indicators under

operating conditions

C;'CLUS3I0:YS:

(a) The test objective was realized.

(b) The illumination of the status indicators met the requirements of the
Model Specification D2-5450 and verified the design.

(c) The results of this test are directly applicable to the BC-i Launch
Control Console, since there is no change in this portion of the
circuit.

ITEh'-I TEST

Launch Control Console, Figure "A" 1243, Serial No. 0002, 25-24172-7

Illumination IMieter, Weston 610

( DC Voltmeter, Simpson 260

DC Power Supply, Invar LP--15

Adapter - DC Power

TE2'T DESCRIPTION

a. Light intensitY wo-as m:asured for each color of indicator with a DC
input voltage from 27.5 to 30 VDC measured every 0.5 volts, and also
with 0 volts with respect to power common applied to the status line.

b. ksbient light intensity upon display panel of the Launch Control
Console was measured.

c. Distance at which each indicator color is just distinguishable was
measured with a DO input voltage from 27.5 to 30 VDC in 0.5 volt 4teps,
and also with 0 volts with respect to power common applied to the
status line.

d. Effect of lamp test of one launch facility on illuminated indicators
was recorded at 27.5 and 30 VDC, and also with 0 volts with respect
to power common applied to the status line.

_______~~V L7~ 't"1_____

"". A • 3"-2564
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TEST DESCRIPTION (continued)

e. (d), above was repeated for'simultaneous lamp test of two launch
facilities.

,Szn::'iY OF TE2T R-SULTS

(a) Measurenents of light intcnsity for each indicator color for varying
input voltages are recorded in Table 3.3.9.1-1.

(b) The ambient light intensity was 93 foot candles directly on the face
of the console under test.

(W) The ambient light intensity was 24 foot candles directly on the face
of the console under operating conditions at STP III

(d) The lights can be distinguished at 50 feet from the console with
either 24 or 93 foot candles ambient light, and the input voltage
varied from 27.5 to 30.0 VDC.

(e) The effects of lamp test on illuminated indicators for 27.5 and 30 VDC
are recorded in Tables 3.3.9.1-2 and 3.3.9.1-3.

(f) .on of liht intensity of indicators with same color lens
i .:....ibuted to csandle power tolerdnce and the difference of
"illuminated" time accumulated by the bulbs.

(
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STATUS INDICATOR ILLUZMZ ATIOIT

1. Light Intensity for Each Color with DC Input of 27.5 to 30.0

L 27.5 VD, 20.0 VDC 28.5 VDC 29.0 VDC 129.5 VDO 30.0 VDC

Fault 2.86 3.10 3,40 3.64 3.94 4.26

Warhead 3.30 3.60 4.00 4.24 4.98Alarm•
Souter . .

Security 3.06 3.46 3.76 3.96 4.20 4.48
Violated
Inner
Security 1.80 1.90 2.06 2.24 2.40 2.70
Violated

Strategic 1.44 1.60 1.80 1.96 2.16 2.36
•I Alert

STissile...
S 2.10 2.30 2.56 2.78" 3.00 2.56

Away2.0 23

Stand-By 11.20 12.80 L4.0 16.0 17.4 18.4

( •I•Launch I
In 7.80 8.30 9.40 9.70 11.00 11.70

I -oces I s

Armed 10.60 11.80 113.0o 14.20 14.90 16.60

SLaunch
LuComanded 9.30 12.20 10.90 11.90 12.70 13.50

Code
Dissipated .48 .60 .64 .70 .76 .80

Figure 3.3.9.1-1

NOTE: (1) On order to cover a single indicator, it was necessary to.use
only 1 cell of the 2 cell light meter and the readings have
been doubled before tabulation.

(2) When the light bulbs from Standbv were put into Launch In
Process the intensity of Launch in Process rose to those of
Standby.

(3) All readings ta2cen with status line at 0 volts.

(4) All readings measured in foot candles. -

REVSED VOL 3 NO T2-2564
U3 42" 2000- 3b



rault3.70 5.40 I

A I:~ ar21.66 .60

Secuzit
VioJlatcd 2. 3.0'

Statgi 2.78 4.00

LT 25Ir.

I 112.90 19.40

10.2 14.50

Pi,-ure 3.5-90~-2

I~T2 () igr -53.&.1-2-is data for Lamp Test Pushed andII=

()All.ro~ in fo ot ca,".adles.

SVOL. 3 T2-256
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STATUS INDICATOR ILLM.:IATION

'ault 3.66 5.30

Outer

'•f Security
Nriol-ntp, 4 2.30 3.20

Security 2.00 2.80
I V• ohted 28
1 Strate • ic 2.32 3.60

S2.32 3.40

St adb b,"y 14.8' 22.40

, ~Launac'aIn
____ Proccess 17.60 j

d 12.60 18.40

. .i aun.nnI
Co=2nded 9 "" 14.30

NOTE: (i) Figure 3.3.9.1-3 is data for Lamp Test Pushed and 2 Lanp
GrozD On.

(2) All readings in foot candles.

S( -.' ( , ,

-- ,3 .T?ý-o564

; 4244 2000 . -. : Z 57d



GENERAL 11F0TR,!¶ATION

Test Engineer I-. E. Novak Orcanization 2-6524-4

I Charge to E.7A No. 3007

D D'te Test Started 7-9-62

Date Test Completed 7-16-62

Location: Bldg 9-120; Bay E-9; Plant DO

(

(
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, VrSoD A___, !VOL NO T2-2554

UJ 42" 2000 '7.



TEST REPORT 3.3.9*2

TITLE!

Worct Case Launch Control Console Statue Indicators Illumination Lvaluation

OBJECTIVE:

To determine the illumination properties of the status indicators at worst
case conditions.

CO'. CLUS IONS:

(a) The test objective was realized.

(b) The illumination of the status indicators under worst case conditions met
the requirements of the Model Specification D2-5450 and verified the
design.

(c) The results ot this test are directly applicable to the BC-i Launch

Control Console, since there is no change in this portion of the circuit.

ITEEý3 IN TEST:

Launch Control Console, Figure "A" 1243 Serial No. 0002. 25-24172-7

Illumination Meter, Weston 610

DC Power Supply, Invar TP-15

Adapter - DC Power

IST DI>SCRIPTION:

(a) Light intensity was neasured for each indicator color with a DC input of
27.5 VDC and a status input of 4.0 VDC.

(b) The distance at which each indicator color is just distinguishable was
measured with a DC input of 27.5 VDC, a status input of 4.0 VDC and an
illumination of 65 foot candles on the surface of the display panel.

SUL•ARY OF TEST RESULTS:

a. Measurements of light intensity for each indicator color with 27.5 VDC
and a status voltage of 4.0 VDC are listed below.

VOL 3 N T2-2564

US4"2000 sac3 AGG 38



SUMARY OP TEST RESULTS (continued)

Color !ndicator Illumination (Poot Candles)

Pault 1.30

Warhead Alarm 1.28
Outer Security ,94

RED Violated

Inner Security .72
Violated.7

__Code Dissipated .78

GREEN Stragetic Alert .78

_iissile Away .80

WHITE Standby 4.8
I unch In

roces_ 3.60

AMER, Armed 4.20
_Launch Commanded 3.60

b. The distance at which each indicator is visible with an input of 27.5 VDC,
a status input of 4.0 VDC, and an illumination of 65 foot candles on the
surface is 50 feet.

GENTERAL INFOPMAT ION

Test Engineer M. E. Novask Organization 2-6524-4

Charge to EWA No. 3007

Date Test Started 7-9-62

Date Test Completed 7-16-62

Location:Bldg 9:-120 ; Bay E-9 ; Plant DC

I!

"A• .vOLI3 INo T2-2564

us 42" 2000 src. 3 G1 38a -7-
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TEST. Rf-PORT 3.3.9.3

TITLE

Off Design Launch Control Console Status Indicator Illumination Test

OBJECTIVE

To determine the limit to which the "ON" status signal can deteriorate and
still result in an acceptable status illumination.

CONCLUSIONIS

(a) The test objective was realized.

(b) The results of this test are directly applicable to the BC-l Launch
Control Console, since there is no change in this portion of the circuit.

ITErZS IN TEST:

Launch Control Console, Figure "A" 1243, Serial No. 0002, 25-24172-7

Illumination Meter, Weston 610

DB Voltmeter, Simpson 260

DC Power Supply, Invar TP-15

Adapter, DC Power

TEST DESCRIPTION

Light intensity was measured for each indicator color with a DC input voltage
from 24 to 34 volts in 1 volt steps and an "ON" status voltage input from
0 volts increasing in one volt steps until the illumination is unacceptable.

d Sb-•IAY OF TEST RESULTS

(a) Light intensity for each indicator color is listed in Pigure 3.3.9.3-1
with unacceptable intensities in the final column

(b) The intensity of each indicator for input voltages from 24 to 34 VDC in
one volt steps is listed in Figure 3.3.9.3-2.

!-

4

4

(

Go VOL 3 NO T12-2564
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SUWAf OP TAjT RESULTS (oontinued)

( nacceptable

26 VDof25Vn0 2 VflC23 VDO '22 YDC 21 VD0O120 VDC 19 VDO 18 VDC

I•uit 2,,08 1.72 I.Lf 1.36 1.10 .90 .76 .60 .50
Warhead .______..
Alarm 2.06 1.74 1.64 1.40 1.18 .98 .80 .66 .521OuterI

Security 1.50 1.24 1.02 .86 .74 .60 .50 .40 .3 2.
I Violatt• "1inner '

ISecurity- 1.20 1.00 .90 .78 .64 .54 o44 .36 030
Violated .
f trategio 1.40 1.12 496 .80 .64 *52 o40 o34 o24

MAway 1.40 1.16 .92 .76 .60 .46 .40 .34 .24
Standby 9.00 7.50 5.84 4.66 3.84 3.10 2.60 2.00 1.56

iLaunch -.-.-..---.-- 1
in 6.50 5.30 4.66 3.78 3.04 2.50 2.00 1.60 1020.

7.40 5.64 5.04 o 416 3.40 2.74 2.20 1.72 1.30

eILauach(ComandedI 7.00 5.00 4.10 3.44 2.82 2.2,2 1.86 1.44_ 1.16Code ... . ..

Dissipatej -36 .30 .20 !.18 .16 .14 ,iE o12 .10

' ,, igure 3.3.•.3-I
XOE .. figures are in foot candles except voltages as marked

OvLs;o 3 ONO. T2-2564
S42" 200 IS J ~ ;,Gz 39a



SUM.Y O TEST RSULTS (continued)

-4VCR VD 12VC27VQ,2VVO2 C 29DC L~ 3 0 VD', , 31VP 3Mr 33:VfrJI-3 4 V
,"tarhead

Alarm 1*46 1974 2,06 2.5.6 3,60 4.24 4,98 4.50 5.00 5.60 6,40
3uter
ecurity 1.06 1,24 1.50 1.80 3.46 3.96 4.48 2.90 3.24 3.64 4.06
iolated

nner
ecurity .82 1.00 1,20 1.38 1.90 2.24 2.70 2.46 2.80 3.10 2.60

'iolated .. ..Strategic .90 1.12 1-40 1.68 1.60 1.96 2.36 3.56 4.00 4.52 5.14
Alert - - - - - - - - - ---

a .95 1.16 1.40 1.72 2.30 2.78 3.56 3.16 3.60 4.08 4.74

Standby 5.70' 7.50 9.00 L1.00 2.80 16.0 L8.40 19.0 21.60 24.40 28.00
c Launch- - --

ro.66s 5.30 6.50 7.60 8.30 9.70 11,70 14.60 6.40 18.60 22.40
rocess-

Armed 4.54 5.64 7.40 9.30 11.80 14.20 16.60 16.00 18.2 20.60 23.20
Launch
Conmanded 3-90 5,00 7.00 8.60 10.20 31190 13.50 12.0014.00 16.40 18.40
( "ode - - - -- - - ,,0-- - - - -4( . D~issipated .26 .30 .36 *48 .64 .70 .80 .80 .94 1.10 .20

Figure 3.3.9.*3-2

NOTM: (1) Readings are in foot candiles.

(2) The, 28, 29 and 30v readings were taken using the BC-I
Configurations legende, the others were Pre-BC-I,

G ENRA IFORMAT ION

Tost Engineer M M. E.-Novak Organization 2-6524-4
Charge To BUA No. _3007

Date Test Started 7-23-62

Date Test Completed 7-26-62

Location: Bldgl,9-120; Bay A. fat Do

US 42" 20C. 3 #PAGa 39b



TEST REPORT 3*3.10.1

TITLE

Telephone Transmitter Control Evaluation

OBJECTIVE

To evaluate the Telephone Transmitter Control of the Launch Control Console
under operating conditions.

CO:'.CLUSIOITS

a. The test objective was realized.

b. The operation of the Telephone Transmitter Control met the requirements
of the Model Specification D2-5450.

ITEIQS IIN TEST

Telephone Transmitter Control, Part No. 1274013-503, Serial No. 0000008,
Part of Figure "A" 1243 Launch Control Console.

Oscilloscope, Tektronix 545
Sound Level Meter, General Radio 1551A

DC Power Supply, Trygon M35-5

Adapter - Telephone Transmitter Control

Handset, Figure "A" 1300

TEST DESCRIPTION

a. Sound levepl of the Telephone Transmitter Control Alarm, 500 cps tone
chopped at 20 cps, was measured for input voltage variation from 27.5 to
30 VDC at 0.5 volt intervals. The Sound level measuring instrument
was located 1 foot above the front center edge of the writing surface.

b. Distance at which the alarm is discernible was measured with the Launch
Control Console Bell and Buzzer activated and also with a noise ambient
of 74 db.

c. Effectiveness of flashing call lights was noted.

SU•IIUAY OF TEST RESULTS

a. Sound level of the chopped signal for varying input voltage is shown
below:

RvSED J vo 3  No T2-2564
U3 420 2000 Sic. 3 P AC- 40



SUMhVARY OP TEST RESULTS (continued)
Telephone Transmitter Control

input Alarm Outut-
Voltage Chopped sinoal (decibels)

27*5 8228*•0 84
28.5 84
29.0 84
29.5 '384
30.0 84

30.5 85

Ambient noise was 72 db.

b. The Telephone Transmitter Control alarm is discernible at a distance of 35
feet with the Launch Control Console bell and buzzer activated and with

a noise ambient of 72 db.

c. Detecting and replacing burned out switch button-indicating light bulbs
was done with ease.

d. The flashing call lights on the Telephone Transmitter Control a-re
effectivf• in determining an incomgng call line, once the operator's
atteetion, ie obtained by the ielephone Transmitter Control Alarm.
Flashes are approximately one per second with time on equal to time

off.

G-BRAL INFORMIATION

Teat Engineer M. E. Novak Organization 2-6524-4

Charge to EWA No. 3007

Date Test Started 8-1-62

.Date Test Completed 8-8-62

Location: Bldg, 9-120; Bay E-9; Plant DC

>-avsi AMCWO VO 3 NO T2..2r64

U3a 0 EC7or-
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ST.!ARY

TO BE AD=D UPON CWCLETION OF TESTING.

Tchis paZe will be a summary of the test results obtained during thj D FZ/7
proCram. It will be intcgrated results of all tosts conducted during ,7
program. The results will inolude meeting of design objoctives, spooificationS,
reoczzendatlons, eto,
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TEST REPORT~ 4.3.1.1S(-
TITLE

Physical Examination of the Communication Control Console, 25-27095-2

OBJECTIVE

To inspect the Communication Control Console for physical appearance,
conformance to Engineering drawings and human engineering requirements.

Co0:CLUSIONS

The test objective was realized.

IT_:S IN TEST

Communication Control ConsolePigure "A" 1338, SN 0000001

Scale, 6 units 1/100th inch intervals

Scale, 12 units, 1/100th inch intervals

TEJT DESCRIPTION

The components and subsystems of the Communication Control Console,
OA-3460/GSVI-4

a. Control, Communication System, C-3830/GSW-4 25-27723-2

b. Desk, Flat Top PN-130/GSW-4 BACC57B

c. Panel, Arming and Status SB-1517/GSW-4 25-31687-1

d. Panel, Phone, assembly 29-20924-1

The above were examined for:

1. General appearance and quality of workmanship
2. Conformance to KtIL-STD-130A
3. Conformance to UIL-STD-803
4. Conformance to D2-10778
5. Conformance to applicable assembly drawings
6. Dimensions per drawing

STflZTARY OF TEST PESULTS

j a. The Communication Control Console conformed to Engineering drawings.
Measurements were within drawing tolerances.

(

ua VOL. oNO T2-2S;64

US 42"a 2000 sr&C. 4.AG



SUELUM OP TEST .ESULTS '(Continued), (
b. The Model Specification D2-10778 states that all corners and edges

exposed to contact by operating personnel shall have rounded contours.
The front bottom corners of the writing desk have sharp edges which
could be hazardous.

o. The physical appearance of the Communication Control Console could
be improved if flush-mounting bolts were used on the outside of the
desk BAC0573.

d. All other areas of the Communication Control Console were acceptable.

DESIGN IMPROVEMENT OR SIMPLIFICATIONS

a. Twenty per cent of the fasteners used to install the panels in the
console were defective. The spring washer (BACF34D4R) used to retain
the fasteners in place either broke or fell off prior to or during the
panel removal. The fasteners (BAC?34D4B6) are made of soft metal
and is prone to chaffing, misalignment and in one case sheared complete4

SMetal filings, washers and fasteners falling into the console could
cause shorts and serious damage to the equipment* More suitable
fasteners could reduce the likelihood of damage to the console.

b. More time is required for the installation of both the Telephone Trans-
mitter Control and the Arming and Status Panel than for removal due to
the retainer chains on the connector dust covers catching between the
panels and the console structure. Nicks and scratches on the equipmci.t
were attributed to this condition. Per Drawing No. 25-27095-2, Console,
Communioation Control, all connector dust caps are to be removed and
discarded upon base installation except the dust cap on A2M3, which
shall remain permanently affixed to the Arming and Status Panel.
Therefore, the only chain which could cause problems after base
installation is AMJ3. Possible solutions to avoid this interference are

1. Shortening the chain
2. Taping the chain out of the way before installation
3. Removing the chain before installation.

GENERAL INFORMATION

Test Engineer(s) T. G. Mo'Carthy Org 2-6524-1
B1. E. Novak 2-6524-4

Charge to EVA Number 8848
Date Test Started 6-26-62
Date Test Completed 7-04-62

f Location 9-120 Bldg. Bay E9 DO

REVSED . 1 VOL 3 jNO T22-256 4

U3 U"w 20 ISEC. 4 IPAcG 4



"TEST P1ORT 4.3.2.1

TITLE

Maintainability of the Communications Control Console, 25-27095-2

OBJECTIVE

To inspect the Communications Contiol Console from a maintainability
standpoint.

CONCLUSIONS

a. The test objective was realized.

b. The Communication Control Console met the requirements of the
Model Specification D2-10778'

ITEMS IN TEST

Communications Control Console Figure "A" 133ý9 SN 0000001

Scale, 0 to 150 lbs capacity
Scale, 0 to 1000 lbs capacity
Inserter - Extractor tools
Common hand tools

TEST DESCRIPTION

The Communications Control Console, its components and subsystems were
examined from a maintainability standpoint

a. Communication Control Console -25-27095-2
b. CommunicationoControl System 25-27723-3
c. Arming and itatus Panel 25-31687-1
d. Filter Card 29-24322-1
e. Amplifier Card 25-31667-1
f. Speaker DACL35A1
g. TGlephrnelTransmitteriControl RCA 1274013-50O

The above assemblied were examined for the following:

1. Evaluation of handling methods required for complete console ahd
major subassemblies.

2. Ease of removal and/or access.

3. Weight

4. Number of personnel required for removal and/or replacement

REVISED - VOL.• SNO T2-2564
US 42U 2ooe SEC. 4 .;AGG 5



TEST~ DESCRIPTION (Continued)

S( 5. Time required for removal and/or replacement.

6. Skill level of personnel required for maintenance and handling.

"7. Evaluation of techniques required for handling and/or storage.

8. Mating of connectors; possibility of damage due to misalignment or play.

9. Cable runs and placement; possibility of damage by chaffing or pinching
during removal and/or replacement of modules and components.

10. Protrusions or sharp edges which may cause injury to personnel or
damage to equipment during handling.

11. Procedures required by design to handle, remove ed replace all modules,
panels or components were recorded.

SUMWLARY OP TEST RESULTS

a. The weights and time for removal and replacement of the major subassem-
blies are listed below:

Assembly Time for Weight Time for I
Removal Replaccznnt

Arming and Status Panel 25-31687-1 3 mmn. 24.0 # 4 min.
Telephone Transmitter Control RCA 1274013-503 5 min. 49.25 13 min.
Total Weight of Console -- 386.25 -

b. The number of personnel required for removal and/or replacement of the

Telephone Transmitter Control is two; all other assemblies require one.

c. Twenty per cent of the fasteners used to install the panels in the
console were defective. The spring washer (BACP34D4R) used to retain
the fasteners in place either broke or fell off prior to or during
the panel removal. The fasteners (BACP34D4B6) are made of soft metal
and is prone to chaffing, misalignment and in one case sheared completely
Metal filings, washers and fasteners falling into the console could
cause shorts and serious damage to the equipment. More suitable
fasteners could reduce the likelihood of damage to the console.

d. More time is required for the installation of both the Telephone Trar.--
mitter Control and the Arming and Status Panel than for removal due •o
the retainer chains on the connector dust covers catching between the
panels and the console structure. Nicks and scratches on the equipment
were attributed to this condition. Per Drawing No. 25-27095-2, Conxsole,
Communication Control, all connector dust caps are to be removed and
discarded upon base installation except the dust cap on A2J0, which shal3
remain permanently affixed to the irming and Status Panel. Therefore,
the only chain which could cause problems after base installation is
A2J0. Possible solutions to avoid this interference are:

1. Shortening the chain
2. Taping the chain out of the way before installation

3. Removing the chain before installation.

VOL.
RGVISGO __25__ E_______________ 4

U3 42" 20o -SEC. "1 6 46



SUMMWARY OP TEST RESULTS CContinued)

( e. A.sharp protrusion was found on the back corner f the casting on
the console frame '(and front bottom corners of the writing-4esk)
which could cause injury to personnel.

f. Bolts used to hold reinforcement frames are protruding*. Plush-.
mounting bolts would improve this condition*

g. The desk drawers shotild have less play in the console and need
structural improvement.

h. The cards and components of the Telephone Transmitter Control and
the Status and-Arming Panel.were easily accessible and in good
placement for maintenanice,

i. Maintenance'of this equipment requires a basic knowledgq of
electronics.

G-MOEU INFORMATION

Test Engineer(s) T. G. ?,To CArthy Org 2-6524-4
... E. Novak . 2-6524-4

Charge.' to BWA Number 8848
Date Test..Started 6-26-62
Date Test Completed 7-03-62
LocatiOn 9-120 Bldg Bay E9 DC

APAWW AF VOL 3 "0 T2..2564

U3n 42" 2000 "&C 4 IPAGE. 7



TITLE

Cozwmmicatiozis Control Console Aooepta~oo Fwxotional Test Procedure

Evaluationg D2-.11337t Vol, 1.,

O.,,:CTIVZ

To evaluate the Acceptwo~ fwn.ctioa4l Test Procedures for the Cowmm-

ioation Control Cons~ole at the o~xd level,

CC1TCLUSIOMT

TO BE ADDED 'UPON COOLPLNUON C' TEMST

-~O 3ODA NMO.T2.2564

U3 .8 am. Isc- 4 IPA" a



TEST EEPORT 4.3,3.2

Co=mnicatione Control Console Aaooeptcoe Fiwotional Test Procedures

Evaluation - D2-11337, Vol. 2

OBJECTIVE

To evaluats tho Aooepta0 FPunctional Test Procedures for the Uos OMMm-

cations Control Console at the peml &A module levl.

c S.;CLUSI•'

TO B ADDED UPON COQ3MLMTION OF TESTS

MAW" AW VOL 4 NOT256

usean weIsrr- 4 IPAGS 9



TITLE

Cammunoation. COntrol1 CO~OZiO~ 4QQ0ppO* IUnAtton4 Teat Pzoedostu.s

Evalu~ation - D2.m1133?o Vo64

OBJECTIVE

To onv4%*~t ths A~ooeptp&o 7yotjonga Tegt p o~dUw" for tM Couuzoni.

cations Control C044ol0 &t the COnUo01 level.

TO BZ AD=E UPOIT CW=I(t Op T=$8

a'vjbo ____ MJAW VOL M T2-256&
us 42" to"e I EC 4 PA46 10



Ma exp ~ovpatur* of Cov wdistims Contr~ol CQM8OXO Vmpom.ts.

TO deterzine, the waximim operatin1g temper~tuzr. of vital points In the

Con Rn40atu=* Coptrol ccOflSQ.

TO 24=B UP=f CQJVL=?O1T 01 ~TS

ftV=6 MAMMff (7AW"0T22

U.3 42N 2060 P



TITTIZ

Off Design Toperatur Test og Copim~oi~ Pto ooeCmosu
OBJECTIVE

To determine the limit& pf the psrgmeters efeating $b temperature of

Comm io0.ti2A* CO~itro1 Co~aolo Coiup~oipto..

Co, CLUSION,%

TO ME ADDED 1VpOW Co~ETp=01 O=TS3

0fv~ VOL_ M o- T2-2561



TITLE

OBJECTIVE

To det.m$na the W powor r4eqimunts of %be Comamloa~tios Cant-Vol.

Console t*V 'raIOiU Rod"e ot opo*~tion

cOm1CLUSION3

TO AD=~ UMI 1wmlcv 0 T=3T

us an~ aOmI5 4 I 1613



OBJECTIVE

TIo 46tftTmiza $1&s xa~4w Do 1~pUt VoWor z'q zue*ots 91 %be C=w=n'ications

TE 2 ADPZP UPQW CW4I=TQx CW TESTS

on I= 4 Ipo 1O254



TITIS

COmmwdOatioii COnIt'O Ccsigole SWitCh Xva3,wtinon

C=LCTIVE

To d4teu±ne tho olootr~ca vM moobi~alos .obateiiutics of the Status

C6, CLUSIONS~

TO IM AD= UMOI COWLETZOE CAP TESTS

-M Mo 2226

%i~as a"e W oc 4 IPG



TITLS

Amplilt 0* G1v wA Intelligtbilty Test,

O2jr~CTIV1

To determine the pin and 1znte11igibijitv obaracteziatio4 of Use V=S

Amplifier 1,A UwS~; 4 AZVUW Paruo of the Camiuzoationas Control

CCITCLUSiONS ~ ciCL1IN0?ET

K~~M nvs 2-2 564
U3 1S '" 200' 4 IPA4G 16



TWS! RVPJ T 4.3.7.2

TITIZ

Worst Case Asplifie? Gain and Intelligibility Test.'

To detorm~nd the gain~ axu1 Int.1Ugibilit7 oheoteriatiod of the VRSA

Ampl~fler 1iu th* Btatax end Axuine Panel of the Comani cations Contr~ol

Console =do* worst om~e co0M1t1ions

TO 10 ADZ= UPON CMUZTION OF TBSTS#

-~fG viL 3 1i0 2-2564 ~
us .a" son' iim 4 P" 17



TEST RPO3? 4.3.7.3

TITIS

Off Designi Aamp1if±.x Gain and Tntelligib1ilt Toot

OBJECTMV

To detezwine th. limits of the paruauters affecting the gain and

intelligibility oabarot.4istioe of the I3S A plifier.

CONCLUSICUS

TO ES ADI)E UPON CMW=L05 OF TJ8TS

A6VISD _______M v jOL 3 1"0 ?2-2 564
us 4h" too WsC 4 IPAGG 18



TITLE

Cc=zmuicat&oni Control DO Input Filter Test

OBXLCTIVE

To determine the DC In-rush for tlh Communioations Control Console

under varona opy tn mioadest -.

CONCLUSIONS

TO R AMDED M COMMZ ONTI OP TEST$

(

Aww vL "- T2.2r564 4
U3 U RMsv-PA"~ 19



.1 ( 1=8 REPORT 4-3-8,2

TIT=3

Worst 04s. IX Input llltez Toot

O33ZCTMV

To detei,~izz the Offeot of ths mazi1.mam MC in-ruswh for the cam~iciationa

Control Console st vorst "ase operating conditions.

CONCLUSION3

TO W~ APDDI UMQ COLW=ON Of T38T8

Ifm rwet O 0T.9
a" 20 m P"20



!i( !ES 3EO 4.•.a.3

TITLE

Off Design TC Input Pilt.: Test

OBJECTIVE

To datermine the curreat draln St Wtrioh the DO input •ilter beomes

ineffective.

CCITCLUSIONS

TO i A=DE UVR C MI01 ONr XS T•

us aarn .cee I C 4 PAG 21



TITIE

Co~m~m~etions Control Console I.m~tio. Test

OBJECTI1R

To doteine the r.neg vz's1tance of the oizromita of the

Ccomzui~ostion COAzo3. consoles

CONCLITSIMMi

TO AD3 E UPON CauONTO 01 gui

%A- rA 0 I H - 2-2564
us 42S1 to" NQac 4 Iwas 22


